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P.O. Box 1450 

Alexandria, Virginia 22313-1450 



APPEAL BRIEF 



Sir: 



Real Party in Interest 

The subject application is owned by Fisher Dynamics Corporation of St. Clair Shores, 
Michigan. 



Related Appeals and Interferences 

Appellants do not know of any other appeals or interferences that will directly affect or be 
directly affected by or have a bearing on the Board's decision in this pending appeal. 
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Status of Claims 

On July 7, 2003, Appellants appealed from the rejection of claims 23-38. Claims 23-38 are 
now pending in the application. Claims 1-22 have been cancelled without prejudice or disclaimer of 
the subject matter contained therein. 

Status of Amendments 

On November 21, 2002, Appellants filed amendments to claims 23-25 and 27-37 in response to 
the Examiner's rejection of August 27, 2002. The Examiner's rejection of August 27, 2002 was the 
first Action following Appellants' Request for Continued Examination filed on June 19, 2002. For 
purposes of appeal, claims 23-38, as amended in Appellants 1 November 21 , 2002 response, stand finally 
rejected in an Office Action dated February 1 1, 2003. The claims are reproduced in Appendix A. 

Summary of the Invention 

Appellants' invention relates to motor vehicle seats, and more particularly, to a linear seat 
recliner for a motor vehicle seat. 

The present invention includes a linear seat recliner for use in a motor vehicle having a seat with 
a seat back pivotally connected to a seat bottom. See Specification at pg. 3, Ins. 22-27. The seat is 
operable in a plurality of use positions ranging from an upright position to a fully reclined position. See 
Specification at pg. 4, Ins. 26-29. The linear seat recliner includes a housing adapted to be coupled to 
one of the seat back and the seat bottom, a latching mechanism coupled to said housing, and a recliner 
rod. The recliner rod includes a body having a first end and a second end. See Specification at pg. 4, 
Ins. 23-26. The body has a substantially planar top flat diametrically opposed and parallel to a 
substantially planar bottom flat. See Specification at pg. 6, Ins. 3-13. The top flat includes a plurality of 
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teeth positioned at the first end of the body. See Specification at pg. 6, Ins. 2-3. The first end of the 
recliner rod selectively engages the latching mechanism and the second end of the recliner rod is 
adapted to be coupled to the other of the seat back and the seat bottom. See Specification at pg. 4, Ins. 
23-26. 

Issues 

Whether Claims 23-28 and 32-38 are unpatentable under 35 U.S.C. §103(a) over Dahlbacka, 
U.S. Patent No. 5,344,215, issued on September 6, 1994 (attached as Exhibit A), in view of Robinson, 
U.S. Patent No. 5,718,482, issued on February 17, 1998 (attached as Exhibit B). 

Whether Claims 29-31 are unpatentable over Dahlbacka '215 in view of Robinson '482 as 
applied to Claims 23-28 and 32-38, and further in view of Griswold, et al., U.S. Patent No. 5,299,853, 
issued on April 5, 1994 (attached as Exhibit C). 

Grouping of Claims 

Claims 23-38 stand or fall together. Claims 23, 29, 32, and 36 are independent claims, 
respectively, claiming the invention as a linear seat recliner for use in a motor vehicle, a reclining seat 
assembly, a recliner rod for a linear seat recliner, and a method of forming a recliner rod for a linear seat 
recliner. 

Argument 

I. Summary of the Argument 

Appellants 1 independent Claim 23 calls for "a recliner rod including a body having at least three 
pairs of substantially planar diametrically opposed and parallel flats," while independent Claim 29 
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similarly calls for a "recliner rod having at least three pairs of substantially planar flats." Furthermore, 
independent Claim 32 calls for a recliner rod having a body with "at least three pairs of diametrically 
opposed and substantially parallel flats," while independent Claim 36 calls for forming a recliner rod 
having "at least three pairs of flats including a bottom flat substantially parallel to a top flat." See 
Specification at pg. 6, Ins. 2-13 and Figure 3. In this regard, each of Appellants' independent claims 
calls for a recliner rod having a least three pairs of planar flats. For example, the recliner rod (28) of the 
present invention could include a cross-sectional shape of a hexagon as illustrated in Figure 3. See 
Specification at pg. 6, Ins. 1-2 and Figure 3. 

In addition, Appellants' independent Claims 23 and 29 call for "a stop formed" from flats of a 
recliner rod. Furthermore, independent Claim 32 calls for a "stop integrally formed from a bottom flat" 
at a first end, while independent Claim 36 similarly calls for a method of forming a recliner rod for a 
linear seat recliner including the step of deforming a bottom flat at a first end of a blank to define a stop. 
See Specification at pg. 5, Ins. 24-29 and Figure 3. In this manner, the present invention discloses a 
stop formed integrally with a flat of the recliner rod for selective engagement with a housing of a seat 
recliner. See Specification at pg. 5, Ins. 24-26. 

Each of Dahlbacka '215, Robinson '482, and Griswold '853 references fails to teach such a 
relationship. More particularly, Robinson '482 and Griswold '853 each teach a recliner rod having a 
generally cylindrical shape while Dahlbacka '215 teaches a recliner rod having two pairs of planar flats. 
The Examiner, however, maintains that adding an additional pair of planar flats to the recliner rod of 
Dahlbacka '215 is a mere "duplication of parts for a multiplied effect" and, thus, has no patentable 
significance. The Examiner adds that "it would have been well within the purview and obvious to one 
of ordinary skill in the art at the time the invention was made to provide another pair of parallel flats on 
the recliner rod such that the rod has a hexagonal cross section." In doing so, however, the Examiner 
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failed to establish a suggestion or motivation to modify the Dahlbacka '215 reference to include a third 
set of parallel flats. More particularly, the Examiner failed to support his assertion of common 
knowledge to one of ordinary skill in the art with objective evidence and factual findings. 

Additionally, the Examiner noted that Robinson '482 shows a liner seat recliner similar to 
Dahlbacka '215 wherein a recliner rod has an integrally formed stop that extends orthogonally from a 
bottom of the recliner rod. While Robinson '482 discloses an integral stop, Robinson '482 fails to 
disclose an integral stop formed from a flat of a recliner rod. Furthermore, each of Dahlbacka '215 and 
Robinson '482 fails to teach or suggest forming an integral stop with a flat of a recliner rod as 
Dahlbacka '215 fails to disclose an integral stop and Robinson '482 discloses a substantially cylindrical 
recliner rod. In this manner, a stop formed integrally with a flat of a recliner rod is not taught or 
suggested by the art of record. 

In this regard, Dahlbacka '215, Robinson '482, and Griswold '853, either in combination or 
alone, fail to teach a recliner rod having at least three pairs of planar flats or a recliner rod having a stop 
formed integrally with a flat of a recliner rod. In this manner, Dahlbacka '215, Robinson '482, and 
Griswold '853, either in combination or alone, fail to teach a recliner rod having at least two pairs of 
flats and an integrally formed stop. Accordingly, Appellants* invention is not taught or suggested by the 
art of record. 

II. Background of the Invention 

Most motor vehicles are equipped with seats having a seat bottom, a seat back pi vdtally secured 
to the seat bottom and a recliner mechanism for latching the seat back in a desired use position relative 
to the seat bottom. Generally, the recliner mechanism may be selectively actuated for adjusting the 
angularity of the seat back relative to the seat bottom through a range of use positions defined between 
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an upright position and a fully reclined position. One type of recliner mechanism, referred to as a linear 
seat recliner, typically includes a housing and an elongated recliner rod having a first end supported by 
the housing. The housing is adapted to be mounted to the seat bottom frame and the second end of the 
recliner rod is pivotally secured to a lever arm extension of the seat back frame. A latch assembly 
normally functions to latch the first end of the recliner rod to the housing. Upon release of the latch 
assembly, linear movement of the recliner rod relative to the housing results in angular movement of the 
seat back relative to the seat bottom. 

Conventionally, the recliner rod is constructed from a generally cylindrical smooth rod having a 
circular cross section. A portion of the rod is subsequently machined to include a plurality of teeth 
spaced along the recliner rod. Standard manufacturing techniques such as broaching require the recliner 
rod to be fixed while the teeth are machined. Unfortunately, the use of a generally cylindrical recliner 
rod makes it difficult to properly form teeth on the rod. Specifically, the round rod has a tendency to 
rotate during machining making it difficult to properly align the teeth on the rod. Alternatively, the 
smooth cylindrical rod is commonly first machined to provide a planar segment and then broached in 
order to produce a suitable tooth width. Accordingly, it would be desirable to construct a linear seat 
recliner having a recliner rod with an economically manufactured, properly formed set of teeth. 

In addition, many linear recliner mechanisms use a stop radially protruding from an end of the 
recliner rod in order to limit the travel of the rod in relation to the housing. While the stop is useful in 
limiting the travel of the seat back relative to the seat bottom, it is time consuming and costly to 
manufacture and attach a separate stop to a recliner rod. Therefore, it would be advantageous to design 
a recliner rod that is capable of providing an integral stop for minimal cost. 

Lastly, recliner mechanisms may fail to function properly as a result of binding of the recliner 
rod with the mating components. Where a recliner rod is not well supported within the housing, it may 
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bend due to seat back loading. Accordingly, a guided recliner rod with an improved resistance to 
bending would be a welcome improvement. 

HI. Applicable Law 

Under Patent Code §103, an invention is obvious and unpatentable if the differences between 
the invention and the prior art are such that "the subject matter as a whole would have been obvious at 
the time the invention was made" to a person skilled in that art. This standard is applied in the first 
instance by the Patent and Trademark Office in examining a patent application, and is also the standard 
applied by this Board in assessing Appellants' appeal of the Examiner's rejection. 

The ultimate question of patentability is one of law, but 35 U.S.C. §103 suggests several basic 
factual inquiries: (1) the scope and content of the prior art are to be determined; (2) differences between 
the prior art and the claims at issue are to be ascertained; and (3) the level of ordinary skill in the 
pertinent art is to be resolved. The obviousness or nonobviousness of the subject matter is to be 
determined against this factual background. As indicia of obviousness or nonobviousness, secondary 
consideration such as commercial success, long felt but unsolved needs, and the failure of others may 
have relevancy. Graham v. John Deere Co., 383 U.S. 1, 17, 148 USPQ 459, 467 (1966). 

That said, the claimed invention must be considered as a whole. See, e.g., Jones v. Hardy, 121 
R2d 1524, 1529, 220 USPQ 1021, 1024 (Fed. Cir. 1984) (though the difference between the claimed 
invention and the prior art may seem slight, it may also have been the key to advancement of the art). 
Also, the references must be considered as a whole, must suggest the desirability and thus the 
obviousness of making the combination, and must be viewed without the benefit of the hindsight vision 
afforded by the claimed invention. Hodosh v. Block Drug Co., 786 F.2d 1 136, 1 143 N.5, 229 USPQ 
182, 187 N.5 (Fed. Cir. 1986). 
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In assessing the propriety of a combination, one must consider whether a combination of the 
teachings of all or any of the references would have suggested, expressly or by implication, the 
possibility of achieving the improvement by combining the teachings along the line of the Appellants' 
invention. Also, one must consider whether the claimed invention achieved more than a combination 
that any or all of the prior art references suggested, either expressly or by reasonable implication. In re, 
Sernaker, 111 USPQ 1, 702 Fed. 2d 989 (Fed. Cir. 1983). 

Obviousness can only be established by combining or modifying the teachings of the prior art to 
produce the claimed invention where there is some teaching, suggestion, or motivation to do so found 
either explicitly or implicitly in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art. 'The test for an implicit showing is what the combined teachings, 
knowledge of one of ordinary skill in the art, and the nature of the problem to be solved as a whole 
would have suggested to those of ordinary skill in the art." In re Kotzab, 217 F.3d 1365, 1370, 55 
USPQ2d 1313, 1317 (Fed. Cir. 2000). 

The mere fact that references can be combined or modified does not render the resultant 
combination obvious unless the prior art also suggests the desirability of the combination. In re Mills, 
916 F.2d 680, 16 USPQ2d 1430 (Fed. Cir. 1990). Furthermore, while a prior art device "may be 
capable of being modified to run the way the apparatus is claimed, there must be a suggestion or 
motivation in the reference to do so." 916 F.2d at 682, 16 USPQ2d at 1432. 

Finally, when an Examiner notes that a feature is "obvious to one of ordinary skill in the art," 
the Examiner is relying on the "common knowledge" of one of ordinary skill in the art. Ordinarily, 
there must be some form of evidence in the record to support an assertion of common knowledge. 
Specifically, the general conclusions concerning what is "basic knowledge" or "common sense" to one 
of ordinary skill in the art without specific factual findings and some concrete evidence in the record to 
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support these findings will not support an obviousness rejection. In re Lee, 277 R3d 1338, 1344-45, 
61 USPQ2d 1430, 1434-35 (Fed.Cir. 2002) and In re Zurko, 258 R3d 1379, 1386, 59 USPQ2d 1693, 
1697. If notice of common knowledge is taken, the basis for such reasoning must be set forth explicitly. 
More particularly, the Examiner must provide specific factual findings predicated on sound technical 
and scientific reasoning to support his or her conclusion of common knowledge. In re Soli, 317 F.2d 
941, 946, 37 USPQ 797, 801 (CCPA 1963). 

IV. Scope and Content of the Prior Art 

The Examiner has relied on three references for his rejection of Appellants 1 claims: (1) 
Dahlbacka '215, (2) Robinson '482, and (3) Griswold '853. Appellants 1 explain each reference next. 

A, Dahlbacka '215 

U.S. Patent No. 5,344,215 to Dahlbacka, copied as Exhibit A, discloses a backrest recliner for a 
vehicle seat having a locking mechanism operable to restrict movement of a vehicle seat back relative a 
seat bottom. The locking mechanism includes a recliner rod having a plurality of teeth, whereby the 
teeth selectively engage a plurality of teeth disposed on a housing to selectively permit rotation of the 
seat back relative to the seat bottom. The recliner rod is slidably received by housing and generally 
includes a rectangular cross section. See Dalbacka at Col. 4. Ins. 51-55 and Figure 4. In this manner, 
the recliner rod of Dalbacka includes two pairs of opposed flats. 

B. Robinson '482 

U.S. Pat. No. 5,718,482 to Robinson, copied as Exhibit B, discloses a linear recliner for 
controllably adjusting the angular position of a seat back relative to a seat member in response to 
actuation by an occupant. The linear seat recliner includes a rod adapted to be operatively connected to 
one of the seat back or seat member and a housing pivotably connected to the other of the seat back and 
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the seat member. The housing is configured to receive a portion of the rod for linear movement relative 
thereto, whereby linear movement of the recliner rod corresponds to angular movement of the seat back 
relative to the seat member. The recliner rod of Robinson includes a generally cylindrical shape and is 
matingly received by a cylindrical bore formed in housing. See Robinson at Col. 3, Ins. 41-45. In 
addition, the recliner rod of Robinson includes a stop for selectively restricting movement of the recliner 
rod relative to a housing. See Robinson at Col. 5, Ins. 6-24. The stop is integrally formed with the 
recliner rod and extends from the generally cylindrical body of the recliner rod. See Robinson at 
Figures 1 and 3. 

C Griswold '853 

U.S. Pat. No. 5,299,853 to Griswold, copied as Exhibit C, discloses an actuator for use with a 
vehicle seat. The actuator is operable to selectively restrict movement between a seat back and a seat 
bottom and includes a recliner rod, or shaft, for use in positioning the seat back relative the seat bottom. 
The recliner rod of Griswold includes a generally cylindrical shape and is matingly received by a bore 
formed in a housing. See Griswold at Col. 3, Ins. 16-28. 

V. Patentable Differences Exist Between the Prior Art and the Claims at Issue 
Appellants' invention calls for a recliner rod having at least three pairs of substantially planar 
flats and a stop formed integrally with one of the flats. These features are unique to the present 
invention and provide advantages in manufacturing and strength of the recliner rod. See Specification 
at pg. 7, Ins. 21-25. Specifically, the flats of the recliner rod help locate, guide, and hold the part during 
manufacturing operations to ensure proper machining and forming. Additionally, the recliner rod 
realizes improved bending characteristics and resistance to deformation due to the increased number of 
flats. See Specification at pg. 5, Ins. 19-21. In this regard, the flats of the present invention are not a 
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mere "duplication of parts for a multiplied effect" as asserted by the Examiner, but rather, serve to 
improve both the manufacturability and performance characteristics of the recliner rod. 

Appellants' invention calls for a stop being formed integrally with a flat of a recliner rod, 
whereby the stop is operable to selectively restrict movement of the recliner rod relative to a housing. 
See Specification at pg. 24-26. By forming the stop integrally with the recliner rod at a flat of the 
recliner rod, through a suitable process such as staking or swaging and the like, manufacturing costs 
may be reduced. See Specification at pg. 2, Ins. 1-6 and pg. 5, Ins. 26-29. As can be appreciated, 
forming such integral stop on a flat of a recliner rod is beneficial in that the flat aids in the positioning 
and holding of the recliner rod during forming of the recliner rod. See Specification at pg. 1 , Ins. 24-27 
and pg. 2, Ins. 1-6, and pg. 5, Ins. 21-24. 

As previously discussed, Dahlbacka discloses a recliner rod having two pairs of flats such that 
the recliner rod comprises a generally rectangular shape. See Dahlbacka at Col. 4. Ins. 51-55 and Figure 
4. In this regard, Appellants' assert that Dahlbacka fails to teach or suggest a recliner rod having at 
least three pairs of planar surfaces and that Robinson and Griswold fail to cure this deficiency of 
Dahlbacka. Specifically, both Robinson and Griswold each teach a recliner rod having a substantially 
cylindrical cross section. In this regard, a third pair of planar surfaces are not taught or suggested by 
either Robinson or Griswold, as both Robinson and Griswold fail to teach even one pair of planar 
surfaces. 

In addition, the Examiner has noted that adding an additional pair of planar surfaces to the 
recliner rod would have been well within the purview and obvious to one of ordinary skill in the art at 
the time the invention was made. More particularly, the Examiner noted that "it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the linear 
seat surface of Dahlbacka such that the recliner rod has three pairs of parallel flats." As stated, the 
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Examiner has failed to support such an assertion with appropriate facts or reasoning. As previously 
discussed, a mere statement of common knowledge to one of ordinary skill in the art will not be 
sufficient to support an obviousness rejection without concurrently noting specific factual findings and 
concrete evidence in the record to support such an assertion. 

The Examiner has stated that Robinson shows a linear set recliner similar to Dalbacka, wherein 
the recliner rod of Robinson includes an integrally formed stop. But the recliner rod of Robinson has a 
generally cylindrical shape. See Robinson at Figures 1 and 3. Thus, while Robinson fails to disclose 
forming an integral stop with a flat of a recliner rod, Dalbacka and Robinson together similarly fail to 
teach a stop formed integrally with a flat of a recliner rod. 

Because Dahlbacka fails to teach or suggest a recliner rod having at least three pairs of planar 
surfaces or a recliner rod having a stop formed integrally with a flat of a recliner rod, and further, 
because both Robinson and Griswold fail to cure this deficiency on Dahlbacka, Appellants respectfully 
assert that the present invention is not taught or suggested by the art of record. 

Summary 

For the foregoing reasons, it is submitted that the Examiner's rejection of claims 23-38 was 
erroneous, and reversal of his decision is respectfully requested. 

Respectfully submitted, 



Dated: December 22, 2003 



By: 




tfichaSl Maliifiak (Reg. No. 43,770) 
Matthew H. Szalach (Reg. No. 53,665) 



HARNESS, DICKEY & PIERCE, P.L.C. 
5445 Corporate Drive 
Troy, MI 48098 
(248) 641-1600 
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APPENDIX A 

What is claimed is: 

23. (AMENDED) A linear seat recliner for use in a motor vehicle having a seat with a 
seat back pivotally connected to a seat bottom, the seat being operable in a plurality of use positions 
ranging from an upright position to a fully reclined position, the linear seat recliner comprising: 

a housing adapted to be coupled to one of the seat back and the seat bottom; 

a latching mechanism coupled to said housing and actuable relative said housing between a 
latched position and an unlatched position; and 

a recliner rod including a body having at least three pairs of substantially planar diametrically 
opposed and parallel flats, a top flat including a plurality of teeth positioned at said first end of said 
body, and a stop formed from a plurality of said flats, said plurality of teeth of said recliner rod 
selectively engaged with said latching mechanism. 

24. (AMENDED) The linear seat recliner of Claim 23 wherein said recliner rod is 
adapted for sliding from a first position corresponding to the fully reclined position to a second 
position corresponding to the upright position, said stop engaging said housing when said recliner 
rod is in said first position. 

25. (AMENDED) The linear seat recliner of Claim 23 wherein said stop is integrally 
formed in said recliner rod and orthogonally extends from a bottom flat that is diametrically opposed 
and parallel to said top flat. 

26. (ORIGINAL) The linear seat recliner of Claim 23 wherein said body of said recliner 
rod has a hexagonal cross section. 
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27. (AMENDED) The linear seat recliner of Claim 23 wherein said housing includes a 
guide mechanism supporting a bottom flat of said recliner rod. 

28. (AMENDED) The linear seat recliner of Claim 23 wherein said flats extend 
substantially between said first and second ends. 

29. (AMENDED) A reclining seat assembly comprising: 
a seat bottom having a side rail; 

a seat back having a support rail pivotally coupled to said side rail; 

a linear seat recliner including a housing secured to said support rail; 

a recliner rod having a first end supported for relative linear motion within said housing and a 
second end having an aperture, said recliner rod having at least three pairs of substantially planar flats, a 
top flat having a plurality of teeth formed therein and a substantially planar bottom flat positioned 
parallel thereto and having a stop formed therein, said second end pivotally coupled to said side rail; and 

a latching mechanism coupled to said housing and actuable relative said housing between a 
latched position where said latching mechanism engages said teeth to prevent relative axial movement 
of said recliner rod and an unlatched position where said latching mechanism allows relative axial 
movement of said recliner rod. 

30. (AMENDED) The reclining seat assembly of Claim 29 wherein said stop radially 
protrudes from said bottom flat for restricting the linear motion of said recliner rod relative to said 
housing. 
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31. (AMENDED) The reclining seat assembly of Claim 30 wherein said bottom flat is 
diametrically opposed and parallel to said top flat. 

32. (AMENDED) A recliner rod for a linear seat recliner for use in a seat having a seat 
back pivotally connected to a seat bottom, the seat operable in a plurality of use positions ranging from 
an upright position to a fully reclined position, the linear seat recliner having a housing coupled to one 
of the seat back and the seat bottom, the linear recliner mechanism also having a latching mechanism 
coupled to the housing, the recliner rod comprising: 

a body having a first end and a second end, said body further having at least three pairs of 
diametrically opposed and substantially parallel flats; 

a paddle integrally formed with said body at said second end; 
a stop integrally formed from a bottom flat at said first end; 

a plurality of teeth formed in a top flat, said plurality of teeth adapted to be engaged by the 
latching mechanism, said second end adapted to be coupled to the other of the seat back and the seat 
bottom. 

33. (AMENDED) The recliner rod of Claim 32 wherein said top and bottom flats are 
diametrically opposed and parallel and extend from said first end to said second end. 

34. (AMENDED) The recliner rod of Claim 32 wherein said stop is adapted to engage the 
housing to limit the travel of said recliner rod relative to the housing. 
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35. (AMENDED) The recliner rod of Claim 34 wherein said stop is adapted to engage the 
housing when the seat is in the fully reclined position. 

36. (AMENDED) A method of forming a recliner rod for a linear seat recliner for use in a 
seat having a seat back pi votally connected to a seat bottom, the seat being operable in a plurality of use 
positions ranging from an upright position to a fully reclined position, the linear seat recliner having a 
housing coupled to one of the seat back and the seat bottom, the linear recliner mechanism also having a 
latching mechanism coupled to the housing, the method comprising the steps of: 

forming a recliner rod blank having a first end, a second end, and at least three pairs of flats 
including a bottom flat substantially parallel to a top flat; 

deforming said second end of said blank to define a paddle adapted to be coupled to the other of 
the seat back and the seat bottom; 

deforming said bottom flat at said first end of said blank to define a stop adapted to engage the 
housing when the seat is in its fully reclined position; and 

forming a set of teeth on said top flat, said set of teeth adapted to be selectively engageable by 
the latching mechanism. 

37. (AMENDED) The method of Claim 36 wherein said step of forming said recliner rod 
blank includes extruding said blank. 

38. (ORIGINAL) The method of Claim 36 wherein said step of defining top and bottom 
flats includes coining said body. 
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[57] ABSTRACT 

A backrest recliner mechanism for a vehicle seat or the 
like includes a connector and a locking mechanism 
which both pivot about the same line. The backrest 
recliner mechanism also utilizes the energy of the back- 
rest biasing spring to aid in the return of the locking 
mechanism from a disengaged to engaged position. The 
mechanism is actuated by a handle which mmimjres the 
forces required to unlatch the locking mechanism. The 
backrest recliner mechanism is designed so as to incor- 
porate a minimum number of parts and also to be easily 
and quickly assembled with minimal modification of the 
seat shell. 

26 Claims, 10 Drawing Sheets 
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mechanism. The locking mechanism is biased towards 

BACKREST RECLINER MECHANISM the first position by the backrest biasing spring. 

Preferably, the connector comprises a connecting rod 

BACKGROUND OF THE INVENTION and the locking mechanism is provided on a housing 

....... . 5 which is pivotable from the first position to the second 

L Held of the Invention po sitionf which * supported on the seat cushion por- 

The invention relates to mechanisms for reclining the ^ ^ w ^ ement devices wh ichfonnthe 

backrests of seats and, more particularly, relates to a locking mechanism and which lockingly engage mating 

mechanism for selectively permitting the reclining of a engagement devices on the connecting rod. 

backrest of a vehicle seat or the like, 10 Another object of the invention is to provide a back- 

2. Discussion of the Related Art rest recliner mechanism for a backrest which, while 

Backrest recliner mechanisms are well known and are incorporating a minimum of parts, requires mmimal 

commonly used to selectively permit the occupant of a actuating forces. 

seat to adjust the angle of inclination of the backrest to accordance with this aspect of the invention, a 
best suit his or her needs. Such devices typically include 15 backrest recliner mechanism of the type described 
a member which operatively connects the seat back to above is utilized, and is additionally constructed such 
the base of the seat and which, when acted upon by the that the housing engages a second abutment surface of a 
seat occupant in a designated manner, permits the back- spring retainer the first surface of which engages the 
rest to recline. One such recliner mechanism is disclosed backrest biasing spring. The housing and second abut- 
in U.S. Pat No. 4,579,386 to Rupp et al. The recliner 20 ment surface have complimentary surfaces which are 
mechanism disclosed by Rupp et al. includes first and biased into engagement with one another by the back- 
second elongated members each of which is connected rest biasing spring such that the second abutment sur- 
to one of the seat base and backrest at a first end and to face of the spring retainer urges the housing towards the 
the other member at the second end. The first and sec- first position. A locking pawl biasing spring is con- 
ond members are no rmall y locked together by a handle 25 nected to the locking pawl and to the housing and biases 
extending therethrough at the point where the members the locking pawl and the integral actuating handle 
overlap. The handle has one end which is shaped so as towards the position of rest 

to lockingly engage detents formed in a slot formed in If minimising actuating forces is not considered nec- 

the second of the members. The backrest is permitted to essary, the locking pawl itself may abut the second 

recline by rotating the handle to disengage the face of 30 abutment surface of the spring retainer after a desig- 

the handle from the detents so that the first and second a** 3 of rotation so that further rotation of the 

members can slide relative to one another. When the wth respect to the housing is resisted by the 

seat has been reclined to its desired position, the handle backrest biasing spring. ... ^ 

is released and is rotated back into engagement with the St ? another object of the invention is to provide a 

detents under the operation of a torsion spring. 35 laving » backrest which can be easily tilted to a 

The recliner mechanism disclosed by Rupp et al. rechmng position and which automatically returns to an 

exhibits several disadvantages. For instance, it is rela- upnght position. ^ 

^ , - « . ° it _ A ~ t . , In accordance with this aspect of the invention, a seat 

tively^mplex and requires that the first and second seat^ushion portion, a backrest 

TZ^ h ,w ^t!" "S? 3 "tf^ 40 portion pivotaUy connected there£ and a backrest 
length and that they be connected to one pother not £tina ofthe ^ e described above, 

only by the handle but ako by pins disposed on either Gther objects features> ^d advantages of the present 
side ofthe handle. _ Accordingly, assembly of this device mvention ^ more readi i y Tpparent to those 

reqiiiresarelati^ skilled in the art from the following detailed descrip- 

over, any rotation of the handle is resisted not only by 4J ^ h ^ ^^00* however, that the de- 

the torsion spring but also by the backrest biasing spring desc ription and specific examples, while indicat- 

which applies significant biasing forces on the face of mg preferre d embodiments of the present invention, are 
the handle at all tunes. g wcn by way Q f illustration and not by limitation. Many 

OBJECTS AND SUMMARY OF THE changes and modifications within the scope of the pres- 

INVENTION 50 ent invention may be made without departing from the 

spirit thereof, and the invention includes all such modi- 
It is therefore an object of the invention to provide a fications. 
backrest recliner mechanism which is easy to assemble, 

which has a minimum of parts, and which requires a BRIEF DESCRIPTION OF THE DRAWINGS 
minimum of modifications to an existing seat structure. 55 Th e above and further objects of the invention will 
In accordance with this aspect of the invention, the become more readily apparent as the invention is more 
backrest recliner mechanism includes a connector hav- clearly understood from the detailed description to 
ing a first end which is connectable to the backrest follow, reference being made to the accompanying 
portion of a seat shell assembly and having a second end drawings in which like reference numerals represent 
supported on a seat cushion portion of the seat shell; a 50 like parts throughout and in which: 
backrest biasing spring which, in use, biases the backrest FIG. 1 is a perspective view of the shell of a seat 
portion towards an extreme position, typically an up- incorporating a backrest recliner mechanism con- 
right position; and a locking mechanism which engages structed in accordance with a first embodiment of the 
the connector between the first and second ends. The present invention; 

locking mechanism is movable from (1) a first position 65 FIG. 2 is a side elevation view ofthe backrest recliner 
preventing movement of the connector relative to the mechanism and a portion of the seat shell of FIG. 1 with 
locking mechanism to (2) a second position permitting part of the seat shell cut away to reveal the backrest 
movement of the connector relative to the locking recliner mechanism; 
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FIG. 3 is a perspective view of the backrest recliner Backrest recliner mechanism 30 has a first end rnvot- 
mechanism ofHGS. 1 and 2; ally connected to the backrest * 

FIG. 4 is an exploded perspective view of the back- below the pivot pin 26, by a pivot pin 32 > ex^dmg 
reJ recliner mechanism of KH3. 3; through a clevis 34. Although **^J™££» 

FIG 5 is a side elevation view taken along the lines 5 trated embodiment is located beneath pivot pin 26, it 
5—5 of FIG 3- could ' if desired, be located above pivot pin 26 so that 

FIGS 6-8 are sectional side elevation views, corre- the backrest portion 22 is normally biased towards a 
spending to FIG. 5, which show the backrest recliner reclining position, as opposed to an upright position, 
mechanfsm in different stages of operation; The second (front) ^.^^^^^^^ 

FIG. 9 is a side elevation view of a seat shell incorpo- 10 30 is pivotally mounted on the seat cushion portion 24 
rating a backrest recliner mechanism constructed in by laterally spaced sections 38 and 40 of a cradle 36 
accordance with a second embodiment of the invention formed from blocks mounted on the base 41 of the seat 
with a portion of the seat shell cut away to reveal the cushion portion 24. Each of the blocks 38 and 40 has a 
backrest recliner mechanism, and with the backrest semi-cylindrical seat 42, 44 fomed therm for receiving 
recliner mechanism illustrated partially in cross section; 15 a respective end of the trunnion 89 of barest recliner 

FIG. 10 is a perspective view of the backrest recliner mechanism 30. Backrest recliner mechanism 30 is se- 
me^^mu^fedinHG.9; cured to the cradle 36 by ; . retaining chp 46 via screws 

FIG. 11 is an exploded perspective view of the back- 48. A hole 50 is formed in the side wall 53 1 of the 
rest recliner mechanism of FIGS. 9 and 10; and cushion portion 24 to receive the handle of the backrest 

FIGS 12-15 are sectional side elevation views illus- 20 recliner mechanism 30. 
trating the backrest recliner mechanism of FIGS. 9-11 The foregoing description defines the arrangement 
in various stages of operation. via which the backrest recliner mechanism 30 of the 

first embodiment is mounted to the seat shell 20. The 
DETAILED DESCRIPTION OF THE same arrangement is used to mount the backrest recliner 

PREFERRED EMBODIMENTS 2 5 mechanism 130 of the second embodiment of the inven- 

1 Resume tion t0 >cat 2°* ^* ch of backrest recliner 

A seat is provided having a backrest portion which is mechanisms will now be described in turn, 
permitted to recline with respect to a seat base or seat 3. First Embodiment of the Backrest Recliner Mecha- 
cushion portion by selective operation of a backrest nism 

recliner mechanism. The backrest recliner mechanism 30 Referring now to FIGS. 1-8, backrest recliner mech- 
includes a connector and a locking mechanism which anism 30 includes a connector which in me illustjated 
both pivot about the same line. The backrest recliner embodiment comprises a connecting rod 54 shdably 
mechanism also utilizes the energy of the backrest bias- received in a housing 56 which also receives a portion 
ing spring to aid in the return of the locking mechanism of an actuating handle 58. Connecting rod 54 supports a 
from a disengaged to engaged position. The mechanism 35 backrest biasing spring 60 and a spring retainer 62. A 
is actuated by a handle which rmnimizes the forces locking mechanism 80 is provided on the bousmg56 
required to unlatch the locking mechanism. The back- and selectively engages the connecting rod 54. This 
rest recliner mechanism is designed so as to incorporate locking mechanism, when engaged, prevents the seat 
a minimum number of parts and also to be easily and back portion 22 from reclining and, when disengaged, 
quickly assembled with minimal modification of the seat 40 permits such reclining. 

gkgH Connecting rod 54 is elongated and includes a first 

2. System Overview end 64 having a transverse bore 66 formed therethrough 

Referring to FIGS, 1 and 2, a seat assembly 20 con- for receiving the pin 32, and presenting a shoulder 68 
stmcted in accordance with the preferred embodiment which engages the rear end of spring 60. The remainder 
of the invention includes a shell having a backrest por- 45 of connecting rod 54 is of a reduced cross section and 
tion 22 pivotally connected to a seat base or cushion extends towards the front of the seat cushion portion 24 
portion 24 by suitable pivot pins 26, 28 at corresponding and terminates in a second end 70. Connecting rod 54 
pivot points. Seat assembly 20, though usable in virtu- also has a plurality of teeth 72 formed thereon which act 
ally any application, would typically be mounted on an as engagement devices for engaging the locking mecha- 
industrial vehicle such as a grader, tractor, etc. The 50 nism formed by the complementary teeth 80 formed on 
shell portions 22 and 24 as illustrated are molded from a the housing 56. In the illustrated embodiment, connect- 
suitable plastic which is reinforced with fiberglass. ing rod 54 is formed from a single generally rectangular 
However, it is to be understood that portions 22 and 24 steel element, but the connector formed by this rod 
could be constructed from any suitable material and, in could be constructed out of any combination of ele- 
their simplest form, could be constructed as simple 55 ments performing the desired function. This rod should 
metal or plastic frames. be sufficiently long so that the distance from shoulder 

Reclining of the backrest portion 22 with respect to 68 of first end 64 to the second end 70 can accommodate 
the seat cushion portion 24 about pivot pins 26 and 28 is maximum extension of backrest biasing spring 60 and 
controlled by a backrest recliner mechanism 30 which, maximum permitted rotation of backrest portion 22 
in the illustrated embodiment, biases the backrest por- 60 about pivot pin 26, while still being supported at its 
tion 22 towards an upright position. Although a single front end in the housing 56. This length will vary with 
backrest recliner mechanism 30 is illustrated on the the maximum required extension and maximum possible 
right side of seat assembly 20, mechanism 30 could also compression of spring 60 and permitted rotation of 
be located on the left side or the center of the seat if backrest portion 22. 

desired. Moreover, two such mechanisms could be pro- 65 Housing 56 is preferably formed from an integral 
vided on opposite sides of the seat and controlled by a steel element having opposed side walls 74 and 76 defin- 
single handle connected to one another by a suitable ing a longitudinal slot 75 (FIG. 4) therebetween for 
connecting rod. passage of the connecting rod 54 and for receiving the 
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second abutment surface 118 of the spring retainer 62 Assuming that the operator wishes to recline the 
discussed in more detail below. The side walls 74 and 76 backrest portion 22 of seat assembly 20, he or she re- 
are connected at their lower ends by a base 78 (FIG. 4) leases the locking mechanism formed by teeth 80 by 
which supports the connecting rod 54 and which has rotating the actuating handle 58 from the position illus- 
engagement devices in the form of teeth 80 which are 5 trated in FIG. 5 to that illustrated in FIG. 6. During this 
formed thereon and which act as a locking mechanism rotation, the tail 104 of the locking pawl 94 rotates 
which mates with the teeth 72 of connecting rod 54. through an over-center position. This rotation is re- 
Each of the rear faces 82 and 84 of the side walls 74 and sisted through substantially its entire stroke by the back- 
76 is formed generally in the shape of a question mark rest biasing spring 60, which is compressed via contact 
and has lateral projections 86, 88 formed proximate the 10 between the rear face of locking pawl 94 and the second 
upper ends thereof. A trunnion 89 for pivotally mount- abutment surface 118 of the spring retainer 62. At the 
ing the housing 56 on the cradle 36 is formed from two end of this rotation, projections 120 of the locking ring 
cylindrical projections each extending laterally from a 98 and head 96 act as stops which engage the lateral 
respective side wall 74, 76 of the housing 56. projection 86 and 88 of the front face 82, thus prevent- 
Actuating handle 58 preferably includes a locking 15 ing further rotation of the handle 58 relative to the 
pawl actuator 90 and a lever 92. Locking pawl actuator housing 56. 

90 is rotatably mounted in the housing 56 proximate the As illustrated in FIGS. 7 and 8, further rotation of the 
upper end thereof and has a locking pawl 94 flanked by handle 58 results in rotation of the housing 56 with 
an inner head 96 and an outer locking ring 98 (FIG. 3) respect to the connecting rod 54 about a pivot line 
each of which is formed integral with the locking pawl 20 formed by trunnion 89 against the biasing force of back- 
actuator 90, Head 96 and locking ring 98 prevent the rest biasing spring 60. This relative rotation is permitted 
locking pawl actuator 90 from sliding transversely of by forming the slot 75 in housing 56 such that the lower 
housing 56 after the locking pawl actuator is inserted support surface of its front end 122 slopes downwardly 
into the housing 56. Locking pawl 94 has a head 100 and and the upper support surface of its rear end 124 slopes 
a tail 104. Head 100 presents a rear face for engaging the upwardly. This rotation separates the teeth 72 on the 
second abutment surface 118 of the spring retainer 62 connecting rod 54 from the mating teeth 80 on the hous- 
discussed in more detail below. Locking pawl actuator ing 56, thus disengaging the locking mechanism formed 
90 further includes projections 120 on ring 98 and head by teeth 80 and permitting the connecting rod 54 to 
96 which engage projections 86 and 88 on the housing ^ slide with respect to the housing 56. Rearward move- 
56 upon rotation of the handle 58 in a manner discussed ment of the rod 54, illustrated in FIG. 8, is assisted by 
in more detail below. the biasing force of the spring 60 and permits the back- 

The free end of locking pawl actuator 90 of handle 58 rest portion 22 to pivot from a reclined position to an 

extends through the hole 50 formed in the side wall 52 upright position. Conversely, forward movement of rod 

of seat cushion portion 24 and detachably mates with 35 54 permits the backrest portion 22 to recline further 

the lever 92. Lever 92 is generally L-shaped and has a against the force of backrest biasing spring 60. The 

shorter portion presenting a washer 106 and an annular connecting rod 54 and housing 56 pivot as a unit about 

lug 107 which mate with the locking pawl actuator 90, a pivot line formed by the trunnion 89 as the backrest 

and a second portion forming a grip 108 which can be portion 22 pivots so that the connecting rod 54 always 

grasped by the operator to rotate the handle 58. 4$ extends generally orthogonally to the pivot pin 32. 

Spring retainer 62 includes a generally cylindrical When the handle 58 is released, the backrest biasing 

plastic body 110 having a head 112 formed integral with spring 60 applies a force through the second abutment 

a front end thereof. The head 112 is formed with a first surface 118 of spring retainer 62 to the rear face of 

abutment surface 116 which engages the front end of locking pawl 94 to urge rotation of the housing 56 about 

spring 60 and an opposed second abutment surface 118 45 trunnion 89 concurrently with rotation of locking pawl 

which normally extends between the hooks formed by 94. If the connecting rod 54 is in a position in which the 

the upper ends of the side walls 74 and 76 of the housing mating teeth 72 and 80 can mesh with one another, the 

56 and which is engaged by the rear face of locking front face of locking pawl 94 engages the rear surface of 

pawl 94. Spring retainer 62 also has a generally rectan- housing 56 as illustrated in FIG. 5 and the connecting 

gular longitudinal slot 114 formed therethrough which 50 rod 54 will be locked to the housing 56 to prevent fur- 

slidably receives the connecting rod 54. ther pivoting of the backrest portion 22. If, on the other 

Backrest biasing spring 60 is a compression spring hand, the backrest portion is reclined beyond its rear- 
which is relatively stiff so as to apply significant biasing most position or tilted forward beyond its most upright 
forces to the backrest portion 22 of seat shell 20 so as to position, the connecting rod 54 is not locked to the 
bias the backrest portion to an extreme position which, 55 housing 56 but instead may continue to slide with re- 
in the illustrated embodiment comprises an upright spect to the housing until it reaches the position in 
position. Spring 60 may be formed from steel or any which the mating teeth engage one another to lock the 
other suitable material. backrest portion 22 in position. 

The backrest recliner mechanism 30 and reclining It can thus can be seen that the backrest recliner 
seat assembly 20 operate as follows. 60 mechanism 30 contains a minimum of components and 

During normal operation, the backrest recliner mech- thus can be quickly and easily assembled and mounted 

anism 30 assumes the position illustrated in FIG. 5 in on the seat shell 20. Mounting and assembly are further 

which the slot 75 formed in housing 56 extends gener- simplified by designing the mechanism 30 such that the 

ally in parallel with the connecting rod 54 so that the housing 56 and connecting rod 54 both pivot about the 
complimentary teeth 72 and 80 formed respectively on 65 same trunnion 89. The construction is further simplified 

the connecting rod 54 and housing 56 engage one an- by using the energy of the backrest biasing spring 60 to 

other and prevent the connecting rod 54 from sliding bias the backrest recliner mechanism into a locking 

with respect to the housing 56. position. 
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4. Second Embodiment of the Backrest Recliner pawl biasing spring 226 in a manner discussed in more 

Mechanism detail below. Locking pawl 194 further includes a tail 

The backrest recliner mechanism 30 offers the advan- 204 also discussed in more detail below, 
tages discussed above and works well on relatively light Spring retainer 162 includes a generally cylindrical 
seats or on seats which are small enough so that a back- 5 body 210 having a head 212 formed on the front end 
rest biasing spring having a relatively low spring con- thereof and having a generally rectangular longitudinal 
stant can be used. However, when the backrest recliner slot 214 formed therethrough for the passage of con- 
mechanism must be used on heavy seats or when space necting rod 154. The rear face of head 212 forms a first 
constraints require that the backrest biasing spring must abutment surface 216 (FIGS. 9 and 11) for engaging the 
have a high spring constant, the biasing forces imposed 10 front end of backrest biasing spring 160. A second abut- 
on the actuating handle 58 through the locking pawl 94 ment surface 218 (FIGS. 9 and 11) for engaging the 
can in some cases impede the disengagement of the ramped surfaces 183 and 185 of housing 156 is formed 
locking mechanism formed by teeth 80 of housing 56. on the front face of head 212. 

Referring now to FIGS. 9-15, these drawbacks can The backrest recliner mechanism 130 can be assem- 

be alleviated by replacing the backrest recliner mecha- 15 bled and mounted in seat assembly 20 in the following 

nism 30 with a backrest recliner mechanism 130 which manner. First, backrest biasing spring 160 is slid onto 

is in most respects similar to the backrest recliner mech- the body of connecting rod 154 so that its rear end rests 

anism 30 and offers the same advantages. Those ele- on the shoulder 168 of the first end 164 thereof. Then, 

ments of the backrest recliner mechanism 130 which the spring retainer 162 is inserted onto the connecting 

find corresponding elements in the backrest recliner 20 rod 154 so that its first abutment surface 216 engages the 

mechanism 30 are denoted by reference numerals which front end of spring 160. Meanwhile, the locking pawl 

are increased with respect to those representing the actuator 190 of handle 158 is inserted into an enlarged 

corresponding elements in the backrest recliner mecha- "window" 228 formed in the housing 156 and inserted 

nism 30 by 100. in a seat 230 defined by the upper end of window 228. 

Backrest recliner mechanism 130 is connected to the 25 The front end of locking pawl biasing spring 226 is then 
same clevis 34 and cradle 36 of the seat assembly 20 of connected to the eyelet 201 of locking pawl 194 and the 

the first embodiment and is actuated by a handle having rear end thereof is connected to a hook 232 projecting 

the same lever 92. Backrest recliner mechanism 130 upwardly from the housing 156. The housing 156 is then 

includes a connector (formed by a connecting rod 154), inserted onto the connecting rod 154. Then, the back- 

a housing 156, an actuating handle 158, a backrest bias- 30 rest recliner mechanism 130 is mounted to the seat 20 in 

ing spring 160, a spring retainer 162, and a locking the same manner as the backrest recliner mechanism 30. 

mechanism 180 formed on housing 156. Connecting rod The operation of the backrest recliner mechanism 130 

154 is identical to the connecting rod 54 of the first will now be described with reference to FIGS. 12-15. 

embodiment and includes a first end 164 having a trans- The backrest recliner mechanism 130 normally assumes 

verse bore 166 formed therein for receiving the pin 32 35 the position illustrated in FIG. 12 with the locking 

and having a shoulder 168 for abutting the rear end of mechanism being in an engaged position in which the 

backrest biasing spring 160. The connecting rod 154 teeth 172 on the connecting rod 154 engage the comple- 

extends forwardly of this first end through the housing mentary teeth 180 on the housing 156 to lock the con- 

156 and terminates at a second end 170. Teeth 172 are necting rod 154 in position, and with the front face of 

formed on the lower surface of the connecting rod 154 40 the head 200 of locking pawl 194 resting on the housing 

for mating with complimentary teeth 180 which are 156. Then, the handle 158 is rotated from the position 

formed in the housing 156 and which form the locking illustrated in FIG. 12 to that illustrated in FIG. 13. 

mechanism. During this rotation, tail 204 of locking pawl 194 rotates 

Housing 156 has opposed side walls 174 and 176 through an over-center position. However, because the 
which define a longitudinal slot 175 (FIG. 11) therebe- 45 locking pawl 194 does not contact the spring retainer 
tween for the passage of the connecting rod 154 and 162, this rotation is resisted only by the relatively small 
which are connected by a base 178 having the teeth 180 biasing forces of locking pawl biasing spring 226. 
formed thereon. The rear faces 182 and 184 of side walls Rotation of the locking pawl actuator portion 190 of 
174 and 176 differ from the corresponding faces of the handle 158 beyond the position illustrated in FIG. 13 is 
housing 56 in that they present ramped surfaces 183 and 50 prevented by engagement of the head 200 of locking 
185 the shape of which complement the shape of the pawl 194 with the cross bar 187. Accordingly, further 
second abutment surface 218 of the spring retainer 162. rotation of the actuating handle results in the pivoting 
As will be explained in more detail below, these ramped of housing 156 with respect to the connecting rod 154 as 
surfaces take the place of the rear face of the locking illustrated in FIG. 14, thus unlocking the locking mech- 
pawl of the backrest recliner mechanism 30. The faces 55 anism, defined by the teeth 180, from the teeth 172 This 
182 and 184 are connected by an upper cross bar 187 rotation causes the ramped surfaces 183 and 185 to slide 
which engages the locking pawl 194 in a manner dis- along the second abutment surface 218 of spring re- 
cussed in more detail below. The slot 175 has front and tainer 162 and to compress the backrest biasing spring 
rear ends 222 and 224 the shapes of which are identical 160 as illustrated in FIG. 14. The connecting rod 154 is 
to the corresponding ends 122 and 124 of the housing 56 60 now free to slide with respect to housing 156 as illus- 
of the first embodiment. trated in FIG. 15 to permit the backrest portion 22 to 

Actuating handle 158 includes a locking pawl actua- recline. Housing 156 and connecting rod 154 will pivot 
tor 190 and a lever (not shown). Locking pawl actuator as a unit about trunnion 189 when the backrest portion 
190 has formed thereon an inner head 196 and an outer 22 reclines so that the connecting rod 154 remains gen- 
ring 198 which hold the actuator in place after assem- 65 erally orthogonal to pin 32. Upon releasing the handle, 
bly. A locking pawl 194 is formed integral with locking the backrest biasing spring 160 will force the second 
pawl actuator 190 and has a head 200 having an eyelet abutment surface 218 of the spring retainer 162 to act as 
201 (FIG. 11) formed thereon for engaging a locking a cam which engages the mating surfaces 183, 185 of the 
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housing 156 to pivot the housing about the trunnion 189 
back to a position in which the slot 175 is generally 
parallel to the connecting rod 154. The handle 158 is 
then rotated back into its initial position under the bias- 
ing force of locking pawl biasing spring 226, and the 
locking mechanism formed by teeth 180 engages the 
teeth 172 on connecting rod 154. 

It can thus be seen that by moving the cam surface 
from the locking pawl to the front of the housing, the 
forces required for release and initial rotation of the 
handle 156 are significantly reduced. Thus, the backrest 
recliner mechanism 150, while incorporating an addi- 
tional biasing spring, requires lower forces to operate. 

The backrest recliner mechanisms 30 and 130 dis- 
cussed above include relatively few components, are 
easy to assemble and to mount in the seat, and facilitate 
reclining of the backrest while at the same time provid- 
ing secure locking of the backrest in position during 
normal use. Of course, the invention is not limited to the 
specific embodiments discussed above. Many modifica- 20 
tions and changes which could be effected without 
departing from the spirit and scope of the invention will 
become more readily apparent from a reading of the 
appended claims. 

I claim: 

1. A seat assembly comprising: 

a. a seat shell including 

i. a seat cushion portion, and 

ii. a backrest portion pivotally connected to said 
seat cushion portion; and 

b. a backrest recliner mechanism including 

i. a connector having a first end connected to said 
backrest portion and having a second end, 

ii. a backrest biasing spring which biases said back- 
rest portion towards an extreme position, and 

iii. a locking mechanism which engages said con- 
nector between said first and second ends, and 
which is movable from 

(1) a first position preventing movement of said 
connector relative to said locking mechanism 40 
and thus preventing said backrest portion from 
reclining, to 

(2) a second position permitting movement of 
said connector relative to said locking mecha- 
nism and thus permitting said backrest portion 45 
to recline, said locking mechanism being bi- 
ased towards said first position by said back- 
rest biasing spring. 

2. A seat assembly as defined in claim 1, wherein said 
seat cushion portion and said backrest portion are each SO 
formed from molded plastic elements. 

3. A seat assembly as defined in claim 1, wherein said 
locking mechanism and said connecting rod are both 
pivotable with respect to said seat cushion portion 
about a single pivot line. 

4. A seat assembly as defined in claim 1, wherein said 
extreme position comprises an upright position. 

5. A seat assembly as defined in claim 1, wherein 

a. said connector comprises an elongated connecting 
rod, 

b. said backrest recliner mechanism further comprises 
a housing which is pivotable from said first position 
to said second position and which is supported on 
said seat cushion portion, and wherein 

c. said locking mechanism includes engagement de> 65 
vices which are formed on said housing and which 
lockingly engage mating engagement devices on 
said connecting rod. 
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6. A seat assembly as defined in claim 3, wherein said 
backrest recliner mechanism further comprises a handle 
which is rotatably mounted in said housing and which, 
when rotated, drives said housing to move said locking 
mechanism from said first position to said second posi- 
tion. 

7. A seat assembly as defined in claim 4, wherein said 
backrest recliner mechanism further comprises 

a. a spring retainer which is slidably mounted on said 
connecting rod and which has first and second 
abutment surfaces which abut said backrest biasing 
spring and said locking mechanism, respectively, 

b. a stop which is provided on said handle and which 
engages said housing upon a designated rotation of 
said handle from an initial position of rest, thus 
preventing further rotation of said handle relative 
to said housing and assuring that further rotation of 
said handle results in pivoting of said housing, and 

c. a locking pawl which is provided on said handle. 

8. A seat assembly as defined in claim 5, wherein said 
locking pawl abuts said second abutment surface of said 
spring retainer after a designated angle of rotation so 
that further rotation of said handle with respect to said 
housing is resisted by said backrest biasing spring. 

9. A seat assembly as defined in claim 5, wherein said 
housing and said second abutment surface of said spring 
retainer have complimentary surfaces which are biased 
into engagement with one another by said backrest 
biasing spring such that said second abutment surface of 
said spring retainer urges said locking mechanism 
towards said first position. 

10. A seat assembly as defined in claim 7, wherein 
said backrest recliner mechanism further comprises a 
locking pawl biasing spring which is connected to said 
locking pawl and to said housing and which biases said 
locking pawl and said handle towards said position of 
rest 

11. A seat assembly comprising: 

a. a seat shell including 

i. a seat cushion portion, and 

ii a backrest portion pivotally connected to said 
seat cushion portion; and 

b. a backrest recliner mechanism including 

i. a connecting rod having a first end connected to 
said backrest portion and having a second end, 

ii. a backrest biasing spring which biases said back- 
rest portion towards an upright position, and 

iii a housing which slidably receives said connect- 
ing rod between said first and second ends, and 
which is movable from 

(1) a first position in which teeth formed in said 
housing engage mating teeth on said connect- 
ing rod to prevent movement of said connect- 
ing rod relative to said housing and thus to 
prevent said backrest portion from reclining to 

(2) a second position in which said teeth on said 
housing are disengaged from said teeth on said 
connecting rod to permit movement of said 
connecting rod relative to said housing and 
thus to permit said backrest portion to recline, 
said housing being biased towards said first 
position by said backrest biasing spring, 

iv. a handle which is rotatably mounted in said 
housing and which, when rotated, drives said 
housing to pivot from said first position to said 
second position, said handle including 
(1) a stop which is provided on said handle and 
which engages said bousing upon a designated 
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rotation of said handle from an initial position 
of rest, thus preventing further rotation of said 
handle relative to said housing and assuring 
that further rotation of said handle results in 
pivoting of said housing, and 
(2) a locking pawl which is provided on said 
handle, and . 
v. a spring retainer which is slidably mounted on 
said connecting rod and which has first and sec- 
ond abutment surfaces which abut said backrest 
biasing spring and said housing, respectively. 

12. A backrest recliner mechanism for controlling the 
reclining of a backrest portion of a seat shell with re- 
spect to a seat cushion portion of said seat shell, said 
backrest recliner mechanism comprising: 

a. a connector having a first end which is connectable 
to said backrest portion and having a second end; 

b. a backrest biasing spring which, in use, biases said 
backrest portion towards an upright position; and 

c. a locking mechanism which engages said connec- 
tor between said first and second ends, and which, 
in use, is movable from 

i. a first position preventing movement of said con- 
nector relative to said locking mechanism, to 

ii. a second position permitting movement of said 25 
connector relative to said locking mechanism, 
said locking mechanism being biased towards 
said first position by said backrest biasing spring. 

13. A backrest recliner mechanism as defined in claim 

12, wherein said connector comprises an elongated 30 
connecting rod, said backrest recliner mechanism fur- 
ther comprises a housing which is pivotable from said 
first position to said second position and which is sup- 
ported on said seat cushion portion, and wherein said 
locking mechanism includes engagement devices on 35 
said housing which lockingly engage mating engage- 
ment devices on said connecting rod. 

14. A backrest recliner mechanism as defined in claim 

13, further comprising a handle which is rotatably 
mounted in said housing and which, when rotated, 
drives said housing to pivot said locking mechanism 
from said first position to said second position. 

15. A backrest recliner mechanism as defined in claim 

14, further comprising a spring retainer which is slid- 
ably mounted on said connecting rod and which has 45 
first and second abutment surfaces which abut said 
backrest biasing spring and said locking mec h an i sm, 
respectively. 

16. A backrest recliner mechanism as defined in claim 

15, further comprising 50 

a. a stop which is provided on said handle and which 
engages said housing upon a designated rotation of 
said handle from an initial position of rest, thus 
preventing further rotation of said handle relative 

to said housing and assuring that further rotation of 55 
said handle results in pivoting of said housing, and 

b. a locking pawl which is provided on said handle. 

17. A backrest recliner mechanism as defined in claim 

16, wherein said locking pawl abuts said second abut- 
ment surface of said spring retainer after a designated 60 
angle of rotation so that further rotation of said handle 
with respect to said housing is resisted by said backrest 
biasing spring. 

18. A backrest recliner mechanism as defined in claim 
16, wherein said housing and said second abutment 65 
surface of said spring retainer have complimentary sur- 
faces which are biased into engagement with one an- 
other by said backrest biasing spring such that said 
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second abutment surface of said spring retainer urges 
said housing towards said first position. 

19. A backrest recliner mechanism as defined in claim 
18, wherein said backrest recliner mechanism further 
comprises a locking pawl biasing spring which is con- 
nected to said locking pawl and to said housing and 
which biases said locking pawl and said handle towards 
said position of rest. 

20. A backrest recliner mechanism for controlling the 
reclining of a backrest portion of a seat shell with re- 
spect to a seat cushion portion, said mechanism com- 
prising: 

a. a connecting rod having a first end which is con- 
nectable to said backrest portion and having a sec- 
ond end; 

b. a backrest biasing spring which, in use, biases said 
backrest portion towards an upright position; 

c. a housing which includes a locking mechanism 
which engages said connecting rod between said 
first and second ends, and which is pivotable from 
(1) a first position preventing movement of said 
connecting rod relative to said housing, to (2) a 
second position permitting movement of said con- 
necting rod relative to said housing; and 

d. a spring retainer which is slidably mounted on said 
connecting rod and which has first and second 
abutment surfaces which abut said backrest biasing 
spring and said locking mechanism, respectively, 
said housing and said second abutment surface of 
said spring retainer having complimentary surfaces 
which are biased into engagement with one an- 
other by said backrest biasing spring such that said 
second abutment surface of said spring retainer 
urges said housing towards said first position. 

21. A backrest recliner mechanism as defined in claim 
20, further comprising 

a. a handle having a locking pawl provided thereon, 
said handle being rotatable with respect to said 
housing from a position of rest to a further position 
in which further rotation of said handle relative to 
said housing is prevented, and which, when rotated 
beyond said further position, pivots said housing 
from said first position to said second position, and 

b. a locking pawl biasing spring which is connected to 
said locking pawl and to said housing and which 
biases said handle towards said position of rest 

22. A method of reclining the backrest of a seat as- 
sembly with respect to a seat thereof, said backrest 
being pivotally mounted to said seat and being coupled 
to said seat by a backrest recliner mechanism including 
a connector having a first end connected to said back- 
rest and having a second end, said backrest being biased 
towards an extreme position by a backrest biasing 
spring, said method comprising the steps of: 

a. disengaging a locking mechanism, which, when 
engaged, prevents movement of said connector 
relative to said seat and thus prevents said backrest 
from reclining; 

b. moving said locking mechanism against the biasing 
force of said backrest biasing spring from a first 
position to a second position permitting movement 
of said connector relative to said seat and thus 
permitting said backrest to recline; 

c. pivoting said backrest about said seat, thereby re- 
clining said backrest; and 

d. releasing said locking mechanism and permitting 
said locking mechanism to move back into said first 
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position under the biasing force of said backrest 
biasing spring. 

23. A method- as defined in claim 22, wherein 

a. said locking mechanism comprises teeth on a hous- 5 
ing which engage complementary teeth on said 
connector, said housing supporting said connector, 

b. said step a. comprises disengaging said teeth, 

c. said step b. comprises pivoting said housing with 
respect to said connector, and 10 

d. said step c comprises, pivoting said housing and 
said connector about a common pivot line while 
said backrest pivots. 

24. A method as defined in claim 22, wherein said is 
backrest biasing spring biases said seat back towards an 
upright position. 

25. A seat assembly comprising: 

a. a seat shell including 
L a seat cushion portion, and 
ii. a backrest portion pivotally connected to said 

seat cushion portion; and 

b. a backrest recliner mechanism including 

25 



20 



i. a connecting rod having a first end connected to 
said backrest portion and having a second end, 

ii. a backrest biasing spring which biases said back- 
rest portion towards an extreme position, and 

iii. a locking mechanism which engages said con- 
necting rod between said first and second ends, 
and which is movable from 

(1) a first position preventing movement of said 
connecting rod relative to said locking mecha- 
nism and thus preventing said backrest portion 
from reclining, to 

(2) a second position permitting movement of 
said connecting rod relative to said locking 
mechanism and thus permitting said backrest 
portion to recline, wherein said locking mech- 
anism is pivotable with respect to said con- 
necting rod about a pivot line and said con- 
necting rod is pivotable with respect to said 
seat cushion portion about said pivot line, said 
locking mechanism being biased towards said 
first position by said backrest biasing spring. 

26. A seat assembly as defined in claim 10, wherein 
said extreme position comprises an upright position. 
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[57] ABSTRACT 

A linear recliner is described for controliably adjusting the 
angular position of a seatback relative to a seat member in 
response to actuation by a seat occupant. The linear seat 
recliner includes a rod adapted to be operatively connected 
to one of the seatback and the seat member and a housing 
pivotably connected to the other of the seatback and the seat 
member. The housing is configured to receive a portion of 
the rod for linear movement relative thereto whereby linear 
movement of the recliner rod corresponds to angular move- 
ment of the seatback relative to the seat member. The linear 
seat recliner further includes a cam plate coupled for rotation 
with an actuator shaft and which is adapted to engage a 
toothed pawl so as to move the pawl to and from engage- 
ment with the toothed portion of the recliner rod, thereby 
establishing locked and released modes for the linear seat 
recliner. In one embodiment, substantially similar slave and 
master latch mechanisms are provided with the master latch 
mechanism connected to a release mechanism operable to 
shift both latch mechanisms from their latched conditions. 

15 Claims, 5 Drawing Sheets 
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SIMPLIFIED LINEAR REC LINER operation. Thus, a need also exists for a scat recline latch 

wvuitu/ mechanism that reduces chucking without requiring exceed- 

BACKGROUND OF THE INVENTION ingly close tolerances. 

This invention relates to linear seat recliners that are SUMMARY OF THE INVENTION 

operable for angularly reclining Die seatback of a vehicle ... 

seat into a desired position relative to die seat cushion. It Is an object of the present invention to provide a 

, , . , , . . . „ .. ... - . .„,._ sinmlified linear seat rediner having a latch mechanism mat 

It is commonly desirable to install recUnabk seat asscm- S ^P^^^^ fQr mc position 

blies in motor vehicles in view of the enhanced comfort and is sdect^eiy o^awc ior «™K ' 

convenience they provide. Such reclinable seat assemblies of a seatback relative to a seat cushion, 

typically include a seat rediner mat can be selectively An addition object of the present invention is to provide 

actuated for adjusting the angular position of the seatback a linear scat recliner that reduces chucking, operates 

relative to the seat cushion. Traditionally, seat recliners smoothly without binding and without requiring excessively 

include a pivot mechanism interconnecting the seatback to close tolerances. 

the scat cushion and a latch mechanism for rcleasably 15 Accordingly, foe novel linear seat recliner disclosed 

latching the pivot mechanism. The general arrangement and herein includes a housing configured to receive a recliner 

operation of such a reclinable seat assembly equipped with rod for bi-directional linear movement relative thereto and a 

a linear seat recliner is illustrated by U.S. Pat. No. 4,898.424 latch mechanism having a lock pawl supported within the 

and U.S. Pat No. 5.052,752. each commonly assigned to the housing for pivotal movement between an unlatched posi- 

assignce of this application and each expressly incorporated w tion whereat the recliner rod is movable far adjusting the 

herein by reference angular position of the seatback relative to the seat member 

Scat recliners are most commonly of a type utilizing and a latched position whereat locking teeth on the lock pawl 

frictional engagement or incremental engagement engage a toothed portion of the rediner rod for lockingly 

("meshing") for rdeasably latching the seatback in a desired establishing the angular position of the seatback relative to 

reclined position. In the latter category, many such seat ^ the seat member. The lock pawl is urged into its latched 

recliners indude a latch mechanism having a pawl that position by a spring-biased cam plate, thereby limiting the 

vertically reciprocates between a locked position whereat play between the locking teeth on the lock pawl and the teeth 

the angular position of the seatback relative to the seat on the recliner rod. 

member is established and a retracted position whereat the en? TPTTON OF THE DRAWINGS 

angular position of the seatback is adjustable by the seat ^ BRIEF DESCRIPTION OF THE DRAW IN Ob 

occupant. However, existing seat recliners, particularly pjQ # 1 is a side elevational view of a seat assembly 

those of the incrementally engageable or meshed category, according to a presently preferred embodiment of the 

typically require a complicated arrangement of latch ele- present invention illustrating the operational assodation 

ments to generate the locking engagement of the seatback. between a linear seat recliner and a common seat structure; 

Thus, a need exists for devdopment of a seat recliner latch 35 mG 2 is a top plan view of the linear seat recliner which 

mechanism having a simplified yet efficient arrangement for indudes a manually-operable "master" latch mechanism and 

mcreraentally engaging a recliner rod to establish the angu- fi « slavc « mechanism that are operativdy intercon- 

lar position of the seatback relative to the seat cushion. n ccted for synchronously controlling the mclination of the 

A known shortcoming associated with incrementally seatback relative to the seat member shown in FIG- 1; 

engageable latch mechanisms is that they are often the 40 piG. 3 is an exploded perspective view of the master latch 

source of undesirable differential movement of the seatback mechanism shown in FIG 2; 

relative to the seat member, commonly referred to as 4 is a partial sectional view of the master latch 

"chuc^GeneraUy, ^^/^ " meSL in i^Sied position with the seatback in its 

nected to the seatback and the seat frame at a first pivot point ^JT^VTJi ™; 

while the seatback itself is pivotably connected to the seat 45 ™? P 051 * 00 ' . , 

cushion or the seat frame at a second pivot point As such, FIG. 5 is a partial sectional view of the master latch 

the seatback creates an extremdy long lever arm upon which mechanism in its released position with the seatback in its 

forces are applied, thereby creating various other forces that fully upright position; and 

act upon the pivotable connections of the seatback and the FIG. 6 is an exploded perspective view of the slave latch 
scat recliner itself. These forces, when coupled with "play** 50 mechanism shown in FIG. 2. 
between the engaging teeth and tolerances between the DETAILED DESCRIPTION OF THE 
components, may cause the seatback to move 01 chuck PREFERRED EMBODIMENT 
even when the seat rediner is in its locked position. Move- 
ment within and between the seat recliner dements is Referring now to FIG. 1 of the drawings, a seat assembly 
magnified by the length of the seatback, and generally 55 10 incorporating an adjustable linear seat recliner 12 accord- 
become noticeable at the upper end of the scat. For example, ing to a presently preferred embodiment of the present 
the seatback of an occupied vehicle seat may tend to invention is shown. More specifically. FIG. 1 illustrates a 
oscillate when the vehicle encounters rough road conditions. seat assembly 10 that provides a predetermined range of 
One technique that has been employed to reduce chucking angular movement between a seat cushion 14 and a seatback 
is to form the components of the pivot mechanism with 60 16. To this end, seat recliner 12 functionally interconnects 
exceedingly dose tolerances. In other words, the corre- seat cushion 14 and seatback 16 to permit the inclined angle 
sponding teeth, as well as the pivot bearings for the rotating therebetween to be controllabry varied. Seatback 16 includes 
components, must be manufactured with very high pred- a pair of lateral frame rails 18 (only one shown) that are each 
sion. This technique reduces play in the pivot mechanism coupled to an adjacent lateral frame segment 20 of seat 
and thus reduces chucking. However, rnanufacturing to such 63 cushion 14 for pivotable movement about a hinge pin 22. 
dose tolerances is expensive, and such dose tolerances may Seatback frame rails 18 and seat frame segments 20 are 
bind the components of the system and prevent smooth typically fabricated of a relatively rigid material and are 
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suitably configured to provide stable pivotal motion upon toothed rack 82 on elongated recUnerrod 64 when master 

oflSear seat recliner 12. latch mechanism 24 is in its locked mode, as is hereinafter 

With particular reference to FIG. 2, it is contemplated mat described, . . . m OJ1Tn 10A 

seat recliner 12 include both a first or "master" latch Master latch mechanism 24 includes a ^J^** 00 

mechanism 24 and a second or "slave* latch mechanism 26 5 having a camming tab 102 and an internaUy-spUned aperture 

that are Interconnected by a coupling mechanism 28 for 104 that is adapted to mesh warn externally-splincd actuator 

common actuation by manual operation of a release mecha- shaft 34 for common rotational movement therewith relative 

nism 30. As described in greater detail hereinafter, release to housing assembly 38. Cam plate 100 and lock pawl 88 are 

mechanism 30 includes a release handle 32 mounted to an supported within cavity 54 of housing assembly 38 such that 

actuator shaft 34 of master latch mechanism 24. Coupling 10 camming tab 102 of cam plate 100 cooperates with one of 

mechanism 28 functions to operatively couple actuator shaft a first cam surface 106 and a second cam surface 108 formed 

34 to an actuator shaft 36 of slave latch mechanism 26. on lock pawl 88 to rotate lock pawl 80 to and from a latched 

Actuator shafts 34 and 36 are supported for rotation within position (FIG. 4) from and to an unlatched position (FIG. 5). 

master and slave housing assemblies 38 and 38'. A biasing mechanism, such as a spiral spring 110, Is pro- 

respectively, and operable to selectively and synchronously 13 vided to normally urge lock pawl 88 toward its latched 

shift master latch mechanism 24 and slave recliner mecha- position. In the preferred embodiment, spiral spring 110 

nism 26 from a 'locked" mode to a "released" mode, thereby includes a first end 112 retained in a slot 114 formed in one 

allowing a seat occupant to adjust the angular position of end of actuator shaft 34 and a second end 116 retained on a 

seatback 16 relative to seat cushion 14. Those skilled in the stop pin 118 extending from housing assembly 38. Spiral 

art will appreciate mat the structure of slave latch mecha- 20 spring 110 is operable for normally biasing actuator shaft 34 

nism 26 is substantially similar to that of master latch to rotate in a first direction (ix., counterclockwise in FIGS, 

mechanism 24 except that release handle 32 of release 4 and 5) for urging camming projection 102 into engagement 

mechanism 30 is fixedly coupled (ie., spliced) to actuator with first cam surface 106 of lock pawl 88, thereby normally 

shaft 34 of master latch mechanism 24. Preferably, coupling biasing lock pawl 88 to rotate in a first direction (ie., 

mechanism 28 includes a cable assembly 42 having an inner 25 clockwise in FIGS. 4 and 5) for forcing teeth 90 into locked 

cable 44 with its first end 46 connected to master actuator engagement with toothed rack 82. To mis end, FIG. 4 

shaft 34 and its second end 48 connected to slave actuator illustrates lock pawl 88 in its latched position whereat its 

shaft 36. While a dual (Le., master slave) latching arrange- teeth 90 lockingly engage toothed rack 82 on recliner rod 64 

ment is disclosed it should also be appreciated that in some for establishing the locked mode for master latch mechanism 

seating applications only a single relea sable latch mecha- 30 24, thereby preventing linear reoprocable movement of 

nism may be needed recliner rod 64 relative to housing assembly 38. 

With particular reference now to FIGS. 2 through 5, Release mechanism 30 is provided to allow a seat occu- 

housing assembly 38 of master latch mechanisms 24 is pant to rotate actuator shaft 34 in a second direction (ie- 

shown to generally include a first housing portion 50 and a clockwise in FIGS. 4 and 5), in opposition to the biasing 

second housing portion 52 connectable to form a cavity 54 35 force exerted thereon by spiral spring 110, for lifting lock 

accommodating the operative components of the present pawl 88 to its unlatched position whereat its teeth 90 are 

invention. Specifically, first and second housing portions 50 disengaged from toothed rack 82 on recliner rod 64 for 

and 52 respectively include alignable sets of apertures 56 establishing the released mode for latch mec h a n ism 24, 

and 58 that are cooperative with screws 60 or other suitable thereby permitting movement of recliner rod 64. As seen, 

fasteners to secure first and second housing portions 50 and 40 release handle 32 has an internally-splined boss 120 mesh- 

52 to one another. Housing assembly 38 also includes a ingly received on externally-spiined actuator shaft 34. Thus, 

longitudinal, generally cylindrical bore 62 adapted to release handle 32 is fixed for rotation with actuator shaft 34 

accommodate an elongated recliner rod 64 having a first end of master latch mechanism 24. Handle 32 is located in close 

66 adapted to be supported within housing assembly 38 and proximity to a lateral edge of seat assembly 10 to permit a 

a second end 68 adapted to be mounted to a lower distal end 43 seat occupant to selectively shift latch mechanism 24 from 

of frame rail 18 as by fasteners 70. A pair of alignable bores its normal locked mode into its released mode in response to 

72 and 74 pass through first and second housing portions 50 rotation of actuator shaft 32 in its second direction. In 

and 52 and cooperates with fastener 76 (FIG. 1) to pivotably operation, rotation of handle 32 in the second direction 

connect master latch mechanism 24 to frame support 20 results in concurrent rotation of cam plate 100 such that 

associated with seat cushion 14, thereby permitting master 50 carnrning projection 102 is forcibly moved into engagement 

latch mechanism 24 to pivot relative thereto upon recipro- with second cam surface 108 of lock pawl 88. Such action 

cable movement of elongated recliner rod 64. In this manner, causes lock pawl 88 to rotate about pin 94 to its unlatched 

linear movement of recliner rod 64 relative to housing position shown in FIG. 5 whereat its teeth 90 are displaced 

as sembly 38 through a limited range of axial motion defines from toothed rack 82 on recliner rod 64. Thereafter, rearward 

a corresponding range of angular movement of seatback 16 55 pressure exerted on seatback 16 by the seat occupant causes 

relative to seat cushion 14. Housing assembly 38 also seatback 16 to pivot about hinge pins 22 for reclining 

includes another pair of alignable bores 78 and 80 adapted seatback 16. Reclining movement of seatback 16 results in 

to joumally accommodate externally-splined actuator shaft forward linear movement of recliner rod 64 relative to 

34 for rotation therewithin as hereinafter discussed. housing assembly 38. To assist in returning seatback 16 

As best seen in FIG. 3, a toothed rack 82 is provided on 60 toward its upright position from any Tearwardfy reclined 
the upper portion of elongated recliner rod 64 proximate to position, seat recliner 12 is further provided with a second 

first end 66 thereof while a non-toothed section 84 is located biasing mechanism, such as coil spring 122, surrounding 

opposite to toothed rack 82. Master latch mechanism 24 recliner rod 64 and having a first end 124 acting against 

further include a lock pawl 88 having teeth 90 and an housing assembly 38 and a second end 126 acting against 

aperture 92 through which lock pawl 88 is pivotably con- 63 second end 68 of recliner rod 64. Coil spring 122 is 

nected between housing portions 50 and 52 of housing preloaded to cause rearward linear movement of recliner rod 

assembly 38 by a pin 94. Teeth 90 are adapted to engage 64 relative to housing assembly 38 which, in turn, causes 
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seatback 16 to pivot about hinge pans 22 toward its upright 
position. As will be appreciated, linear movement, either 
forward or rearward, is inhibited unless master latch mecha- 
nism 24 is in its released mode due to manual operation of 
release handle 32. 

Master latch mechanism 24 is further provided with 
means for limiting the range of angular movement of 
seatback 16. thereby defining the fully upright and reclined 
positions. Accordingly, a stop plate 130 is disposed in an 
approximately sized chamber 131 within housing cavity 54 
far cooperation with non-toothed lower section 84 of 
recliner rod 64. As best seen in FIGS. 4 and 5, lower section 
84 defines a forward stop shoulder 132 and a rearward stop 
shoulder 134. FIG. 5 illustrates master latch mechanism 24 
in its released mode with seatback 16 in its fully upright 
position such that forward stop shoulder 132 contacts the 
end of stop plate 130. Similarly, FIG. 4 shows master latch 
mechanism 24 in its locked mode with seatback 16 in its 
fully reclined position such that rearward shoulder 134 
contacts the opposite end of stop plate 130. Transverse tabs ^ 
136 formed on opposite ends of stop plate 130 are provided 
to nest within corresponding apertures in housing portions 
50 and 52 to prevent sliding movement of stop plate 130 
within housing assembly 38. As seen in FIG. 4, movement 
of seatback 16 to its fully reclined position results in forward 
movement of recliner rod 64 which compresses coil spring 
122. Once the occupant removes pressure from s e a tb ac k 16, 
cofl spring 122 forcibly drives rod 64 rearwardly for moving 
seatback 16 to its upright positioa 

FIG. 6 is an exploded view of slave latch mechanism 26 
which illustrates its substantial similarity in componentry 
and function to that of master latch mechanism 24. As such, 
like components are identified with primed reference numer- 
als. 

As noted, coupling mechanism 28 interconnects actuator 
shaft 36 of slave latch mechanism 26 to actuator shaft 34 of 
master slave mechanism 24 such (hat actuation of release 
handle 32 causes concurrent and synchronous shifting of 
slave latch mechanism 26 from its locked mode into its 
released mode in response to shifting of master latch media- 40 
nism 24 from its locked mode into its released mode. Spiral 
springs 110 and 110* are arranged to normal biasing actuator 
shafts 34 and 36 in a direction to forcibly urge cam plates 
100 and 100* to engage lock pawls 88 and 88' for movement 
toward their respective latched positions. In particular, cable 
assembly 42 includes a sheathing 140 enclosing inner cable 
44 and mounting brackets 142 and 142* for mounting 
opposite ends of sheathing 140 to housings 38 and 38*, 
respectively. First end 46 of cable 44 extends outwardly 
from bracket 142 and is fixed to actuator shaft 34 via a 
locking collar 144. Specifically, first end 46 of inner cable 44 
is rigidly secured to locking collar 144 which has an 
internaliy-splined portion 146 adapted to meshingly engage 
the external splines on actuator shaft 34. Similarly, second 
end 48 of inner cable 44 extends outwardly from bracket 
142* and is fixed to actuator shaft 36 via another locking 
collar 144* that is similarly fixed to actuator shaft 36. In 
operation, rotation of release handle 32 in the second direc- 
tion (opposing spiral spring 110) acts to pull on inner cable 
44. Such action causes actuator shaft 36 to thus rotate in 
concert with rotation of actuator shaft 34 for concurrently 
shifting both latch mechanisms into their released modes. 

Turning now to the anti-chuck feature of the present 
invention, current inanufacturing techniques, as previously 
mentioned, are generally unable to eliminate tolerances that 
create play in the seat recliner mechanism, In the present 
invention, not only does the biasing force of spring 110 



minimize chucking by taking up the play between pawl teeth 
90 and toothed rack 82 on recliner rod 64, but the geometric 
interrelation between lock pawl 88, cam plate 100 and 
recliner rod 64 further eliminates this problem. Specifically 
and as best seen in FIG. 4, lock pawl 88 and cam plate 100 
are arranged within housing assembly 38 such that a pawl 
pivot point defined by the axis of pawl pivot pin 94, the cam 
plate pivot point defined by the axis of actuator shaft 34 and 
the pivot axis of housing assembly 38 defined by fastener 76 
substantially form the vertices of an equilateral triangle. It 
will be appreciated by those skilled in the art that such an 
arrangement equalizes the forces acting thereon, thereby 
taking up the clearances at the engagement points and 
eliminating seatback chucking. 
Various other advantages and modifications will become 
13 apparent to one skilled in the art after having the benefit of 
studying the teachings of the specification, the drawings and 
the following claims. 

What is claimed is: * ^ 

1. A seat recliner mechanism for controllably adjusting 
the position of an angularly adjustable seatback relative to a 
seat member, said mechanism being responsive to actuation 
by a seat occupant comprising: 

a recliner rod having a first end and a second end, said first 
end having a rack of teeth, said second end connectable 
to one of said seat member and seatback; 
a housing connectable to the other of said seat member 
and said seatback and configured to receive said first 
end of said recliner rod for linear movement relative 
thereto; 

a pawl having a toothed segment and first and second cam 
surfaces, said pawl supported from said housing for 
pivotable movement about a pivot point between a first 
position whereat said toothed segment of said pawl 
engages said rack of teeth of said recliner rod thereby 
preventing linear movement of said recliner rod relative 
to said housing and a second position wherein said 
toothed segment of said pawl is disengaged from said 
rack of teeth of said recliner rod whereby said rod is 
linearly moveable relative to said housing; 
an actuator shaft supported from said housing for rotation 

relative thereto; 
a cam plate fixed for rotation with said actuator shaft and 
having a n»™™ing tab arranged to engage one of said 
first and second cam surfaces on said pawl; 
a release operator fixed to said actuator shaft, said opera- 
tor movable in a first direction for rotating said actuator 
shaft and said cam plate such that said camming tab 
engages said first cam surface on said pawl for forcibly 
moving said pawl from said first position to said second 
position; 

a biasing mechanism for normally biasing said cam plate 
such that said camming tab engages said second cam 
surface on said pawl such that said pawl is normally 
biased toward said first position. 

2. Tbe seat recliner mechanism of claim 1 further includ- 
ing a second biasing mechanism acting between said recliner 
rod and said housing for urging said seatback to an upright 
position when said pawl is in said second position. 

3. The seat recliner mechanism of claim 1 wherein said 
first biasing mechanism is a spiral spring having a first end 
connected to said housing and a second end connected to 
said cam plate so as to normally urge said cam plate 
camming tab into contact with said second cam surface of 
said pawL , , . 

4. The seat recliner mechanism of claim 1 further includ- 
ing motion limiting means for limiting the range of linear 
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movement of said recliner rod relative to said housing 
thereby defining a corresponding range of angular move- 
ment of said seatback relative to said seat member. 

5. The seat recliner mechanism of claim 4 wherein said 
motion limiting means includes a flat portion formed on said 
recliner rod at said first end and a stop plate cooperatively 
disposed within said housing, said flat portion defining a first 
stop shoulder face and a second stop shoulder, said stop plate 
having a first end and a second end, said first end of said stop 
plate abutting said first stop shoulder when said seatback is 
in its fully reclined position and said second end of said stop 
plate abutting said second stop shoulder when said seatback 
is in its fully upright position. 

6. A seat recliner mechanism for controllabiy adjusting 
the position of an angularly adjustable seatback relative to a 
seat member, said mechanism being responsive to actuation 
by a seat occupant, comprising: 

a recliner rod having a first end and a second end, said first 
end having a length of teeth along its top surface, said 
second end connectable to one of said seat member and 20 
seatback; 

a housing connectable to the other of said seat member 
and said seatback and configured to receive a portion of 
said recliner rod for linear movement relative thereto; 

a pawl having a first camming surface, a second camming 
surface and a tooth, said pawl connected to said hous- 
ing for pivotable movement about a pawl pivot point 
between a first position wherein said pawl tooth 
engages said length of teeth of said recliner rod thereby 
preventing linear movement of said recliner rod relative 
to said housing and a second position wherein said 
pawl tooth is disengaged from said length of teeth of 
said recliner rod whereby said recliner rod is linearly 
moveable relative to said housing; 

a camming member coupled to said housing for pivotable 
movement between a locking position wherein said 
camming member contacts said first camming surface 
of said pawl at a contact point thereby placing said pawl 
into said first position and a released position wherein 
said camming member cooperates with said second 
camming surface of said pawl to place said pawl into 
said second position; 

first biasing means associated with said camming member 
for urging said camming member into said locking 
position; and 

release means coupled to said camming member for 
moving said camming member from said locking posi- 
tion to said released position thereby moving said pawl 
into said second position to permit the seat occupant to 
adjust the reclining angle of said seatback relative to 
said seat member. 

7. The seat recliner mechanism of claim 6 further com- 
prising a splined actuating rod and wherein said camming 
member includes a splined aperture cooperative with said 
splined actuating rod such that said camming member is 
coupled for rotation with said splined actuating rod, said 
splined actuating rod having a longitudinal axis defining said 
pawl pivot point 

8. The scat recliner mechanism of claim 7 wherein said 
release means is coupled to said splined actuating rod. 

9. The seat recliner mechanism of claim 8 wherein said 
release means includes a handle connected for rotation to 
said splined actuating rod. 

10. The seat recliner mechanism of claim 6 further 65 
comprising motion limiting means for limiting the range of 
axial movement of said recliner rod relative to said housing 
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so as to define a corresponding range of angular movement 
of said seatback relative to said seat member. 

11. The seat recliner mechanism of claim 10 wherein said 
motion limiting means includes a flat portion formed on said 
recliner rod substantially opposite said length of teeth and a 
stop plate cooperatively disposed within said housing, said 
flat portion defining a first engagement face and a second 
engagement face, said stop plate having a first end and a 
second end, said first end of said stop plate abutting said first 
engagement face when said seatback is fully reclined, said 
second end of said stop plate abutting said second engage- 
ment face when said seatback is in its f ully upright position. 

12. A seat assembly comprising: 
a seat member; 

a seatback; 

pivot means for permitting pivotal movement of said 
seatback relative to said seat member between a 
reclined position and an upright position; 

a recliner rod having a first end and a second end. said first 
end having a length of teem, said second end connect- 
able to one of said seat member and seatback; 

a housing connectable to me other of said seat member 
and said seatback and configured to receive a portion of 
said recliner rod for linear movement relative thereto; 

a pawl having a tooth, said pawl connected to said 
housing for pivotable movement about a pawl pivot 
point between a first position wherein said pawl tooth 
engages said length of teeth of said recliner rod thereby 
preventing linear movement of said recliner rod relative 
to said bousing and a second position wherein said 
pawl tooth is disengaged from said length of teeth of 
said recliner rod whereby said rod is linearly moveable 
relative to said housing; 

a camming member pivotably coupled to said housing by 
a splined actuating rod and moveable between a first 
position and a second position, said ca mm i ng member 
cooperating with said pawl to move said pawl from and 
to said first position to and from said second position 
when said camming member is moved from and to said 
first position to and from said second position; 

first biasing means coupled to said housing and one of 
said pawl and said camming member for urging said 
pawl into said first position; 

releasing means coupled to said housing for rotating said 
pawl from said first position to said second position; 
and 

second biasing means associated with said recliner rod for 
urging said seatback into said upright position. 

13. The seat assembly of claim 12 wherein said pawl 
further includes a fust camming surface and a second 
ramming surface, said camming member cooperating with 
said first camming surface to urge said pawl into said first 
position when said camming member is urged into said first 
position, said camming member cooperating with said sec- 
ond camming surface to urge said pawl into said second 
position when said camming member is urged into said 
second position, and wherein said first biasing means is 
coupled to said camming member to urge said camming 
member into said first position. 

14. In a seat assembly having a seatback pivotably con- 
nected to a seat member and a seat recliner mechanism for 
controlling the angular position of the seatback relative to 
the seat member, said seat recliner mechanism comprising: 

a master recliner mechanism including a recliner rod, 
housing, pawl, carnming member and first biasing 
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means , said recliner rod having a first end with a length 
of teeth and a second end connect&ble to one of said 
seat member and seal back, said bousing connectable to 
the other of said seat member and said seatback and 
configured to receive a portion of said rec liner rod for 5 
linear movement relative thereto, said pawl having a 
tooth and connected to said housing for pivotable 
movement about a pawl pivot point between a first 
position wherein said pawl tooth engages said length of 
teeth of said recliner rod thereby preventing linear 10 
movement of said recliner rod relative to said housing 
and a second position wherein said pawl tooth is 
disengaged from said length of teeth of said rediner rod 
whereby said rod is linearly moveable relative to said 
housing, said camming member pivotably coupled to is 
said housing and moveable between a first position and 
a second position, said camming member cooperating 
with said pawl to move, said pawl from and to said first 
position to and from said second position when said 
camming member is moved from and to said first 20 
position to and from said second position, said first 
biasing means coupled to said housing and one of said 
pawl and said camming member for urging said pawl 
into said first position; 
a slave recliner mechanism induding a recliner rod, 25 
housing, pawl, camming member and first biasing 
means, said recliner rod having a first end with a length 
of teem and a second end connectable to one of said 
seat member and seatback, said housing connectable to 
the other of said seat member and said seatback and 30 
configured to receive a portion of said recliner rod for 
linear movement rdative thereto, said pawl having a 
tooth and connected to said housing for pivotable 
movement about a pawl pivot point between a first 
position wherein said pawl tooth engages said length of 35 
teeth of said recliner rod thereby preventing linear 
movement of said recliner rod relative to said housing 
and a second position wherein said pawl tooth is 
disengaged from said length of teeth of said recliner rod 
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whereby said rod is linearly moveable relative to said 
housing, said camming member pivotably coupled to 
said housing and moveable between a first position and 
a second position, said camming member cooperating 
with said pawl to move said pawl from and to said first 
position to and from said second position when said 
camming member is moved from and to said first 
position to and from said second position, said first 
biasing means coupled to said housing and one of said 
pawl and said camming member for urging said pawl 
into said first position; 
rdeasing means interconnecting said master recliner 
mechanism and said slave recliner mechanism, said 
rdeasing means operable by a seat occupant for sub- 
stantially simultaneously rotating said pawls of said 
master recliner mechanism and said slave recliner 
mechanism from said first positions to said second 
positions whereby the angular position of the seatback 
and the seat member is variable; and 
second biasing means assodated with said recliner rod of 
at least one of said master recliner mechanism and 
slave recliner mechanism for urging said seatback into 
said upright position. 
15. The seat assembly of claim 14 wherein said camming 
member of said master recliner mechanism is coupled to 
said master mechanism housing by a splined actuating rod 
rotatable within said master mechanism housing, wherein 
said n>mming member of said slave recliner mechanism is 
coupled to said slave mechanism housing by a splined 
actuating rod rotatable within said slave mechanism 
housing, and wherein said release means include a release 
cable having a first end coupled to said splined actuating rod 
of said master recliner mechanism and a second end coupled 
to said splined actuating rod of said slave rediner mecha- 
nism whereby actuation of said release means rotates said 
master and slave camming members. 

***** 
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[57] ABSTRACT 

A vehicle seat assembly with a linear actuator is dis- 
closed in which the actuator is used to adjust the rela- 
tive position of two relatively movable components of 
the seat assembly. The actuator includes a first part 
attached, to one of the seat assembly components in the 
form of a lead screw with an external helical screw 
thread. A second part of the actuator is attached to the 
other seat component that is relatively movable and 
includes a housing containing a spin nut threaded onto 
the lead screw. The second part further includes means 
for axiatty capturing the spin nut to prevent the spin nut 
from rotating along the lead screw and means for selec- 
tively' releasing the spin nut from its axial capture to 
permit rotation about the lead screw and thereby rela- 
tive movement of the actuator second part relative to 
the first part. A cam is mounted to the second part to 
selectively engage and release the spin nut from its axial 
capture. 

17 Claims, 8 Drawing Sheets 
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VEHICLE SEAT ASSEMBLY WITH LINEAR BWEF DESCRIPTION OF THE DRAWINGS 

ACTUATOR FIG- 1 is a fragmentary side elevation*] view of the 

structure of the seat assembly of the present invention 
BACKGROUND AND SUMMARY OF THE 3 showing the infinitely variable linear actuator used as a 

INVENTION recliner mechanism; 

The present invention relates to vehicle seat assem- HG \ 2 ^ ^1*°^ view of * e mechanism 
blies and in particular to vehicle seat assemblies having ™ V , . , t _ . . 

an linear actuator for use as a seat adjuster and/or a ,„ , 3 * a scctIon * 1 ™ w of ^ « ctuator shown m 8 
recliner 10 locked position; 

Manually adjustable vehicle seat assemblies typically f 10 - 4 te •J** mi view of the actuator shown in a 
include an adjuster for adjusting the fore and aftposU 'el^ r^toon for seat back aJjustment; 
tion of seat assembly relative to the vehicle and frt ^G- 5 B » eleyanonal v*w of the seat 

cliner for adjusting the inclination of the seat back. Such ■» alternative embodiment of the 

mechanisms must be capable of withstanding the high 1 "SiJ, fuT^L^Sw- ~f .»,. 
loads that may be applied to the seat assembly during a ■ V s 8 P«»pective view of the seat structure 

,. , .7: / . , 1411 , . , BCUJU1 ' auiMig • ahowine the actuator used as a seat adiusten 
vefcde colhsion. Marc and more vehicle scat assemblies nG g 7 * a ^^ cw o^ ^Stt cmbodi- 
are being developed with the scat bdts mounted di- me Tof Vac^ 
ES? ? e ri ^ b y ~»* 20 shown with the melanism sL^^ 

SS? ^ mCrCa5eS ^ !^^ h FIG. 8 is a sectional view of the mechanism of 

comfort because the belt anchors are moved with the 7 shown m a rclcascd po sition; 

seat«sembly du™ g adjustment rather than being fixed FIG. 9 is a plan view of the mechanism shown in 

to the vehicle structure. However, with the seat belts pj GS 7^3. 

mounted to the seat assembly, the forces applied to tite ^ ^ 10 is a 'sectional view as seen from substantially 

rechner and adjuster mechanisms during a vehicle coDi- tflc ^ k^iq 0 f FIG T and 

sion are si^ncantly increased. FIG. 11 is another embodiment of the actuator mech- 

Accordingly, it is an object of the present invention ^ mc i uding a secondary inertia locking feature. . 
to provide a recliner mechanism and a seat adjuster 

mechanism that are capable of withstanding seat belt DETAILED DESCRIPTION OF THE 

loads. INVENTION 

It is a further object of the present invention to pro- ^ ^ assembly of the present invention, having an 

vide such devices which, when under high loading infinitely variable linear actuator for a recliner mecha- 

conditions, act to 'lock up", inalung relative movement msm ^ shown m na 1 and designated generally as 10. 
of seat components more difficult as opposed to failing 35 s^t assembly 10 includes a base member 12 which is 

under the high loads in a manner which increases the attachable to a vehicle floor. A seat member 14 is slid- 

likelihood of seat component movement. ably mounted to the base member 12 and includes a seat 

It is a feature of the present invention to provide a framc 16 comprised of a slide rail 18, slidably mounted 

seat assembly with a scat adjuster mechanism or a re- to the base member 12, and a riser 20. A seat back or 
cliner mechanism which relies upon friction to lock the 40 back member 22, having a back frame 24, is pivotally 

movable seat components in place. When loaded, the mounted to the riser 20 at a pivot joint 26. The pivotal 

mechanisms are designed to increase the normal force at connection of the back frame to the riser enables the 

the friction surfaces, thereby increasing the friction back frame and hence the back member to be routed 

holding the scat components in place. relative to the seat member as shown by the phantom 

It is a further feature of the invention that the actua- 45 i me positions of the back frame 24. This enables the 

tor of the present invention is infinitely variable in some inclination of the back member 22 relative to the seat 

embodiments to allow adjustment to any position de- member 14 to be adjusted for the comfort of a seat 

sired - occupant. An infinitely variable linear actuator 30 is 

The actuator includes a first part attached to one of used to hold or lock the back member in place relative 
the seat assembly components in the form of a lead 50 to the seat member. 

screw with an external helical screw thread. A second The actuator 30 includes a first part 32 pivotally 

part is attached to another scat component that is mov- attached at a pivot joint 36 to a rechner arm 34 of the 

able relative to the component attached to the first part. . back frame 24. The recliner arm extends downward 

This second part includes an spin nut having a threaded from the pivot joint 26 that attaches the back frame to 
bore that is threaded onto the lead screw and a housing 55 the riser. The first part 32 is allowed to pivot about a 

for axially capturing the spin nut The housing includes horizontal transverse axis but is not allowed to pivot 

an end cap that is axially movable between a lock posi- about the axis 52 described below, 

tion in which the axial end walls of the spin nut are A second part 38 of the actuator is pivotally attached 

frictionally engaging the cap and the housing to prevent to the riser through a mounting bracket 40. The actua- 

rotation of the nut along the lead screw and a release 60 tor 30 includes an internal mechanism, shown in FIGS, 

position in which the spin nut is freed for rotation. The 3 and 4 which operates to lock the first part 32 relative 

end cap movement is controlled by a cam engaging an to the second part 38, thus locking the back frame 24 to 

outer surface of the cap and an internal spring urging the seat frame 16, preventing relative motion therebe- 

the end cap away from the housing. tween. The second part 38 of the actuator includes a 

Further objects, features and advantages of the inven- 65 housing 42 having an end wall 43 at one end with a 

tion will become apparent from a consideration of the central aperture 45 therethrough. The opposite end 47 

following description and the appended claims when of the housing is open. An end cap 44 with a central 

taken in connection with the accompanying drawings. aperture 49 is positioned in the open end so as to close 
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the housing. A pair of mounting flanges 46 extend from ing the distance between pivot joint 48 and the cam 

the housing 42 and are coupled to the mounting bracket surface 87 along the direction of axis 52. This enables 

40 at the pivot joint 48. This allows the second part 38 the yieldably resilient annular elements 80 to move the 

of the actuator to pivot relative to the seat frame 16 end cap 44 axiaDy toward the pivot joint 48. This disen* 

about a horizontal transverse axis 50. 5 gages the cylindrical flange 72 from the annular element 

The actuator 30 comprises a central linear axis 52 and also disengages the annular element from the shoul- 

which passes through the points of attachment 36 and der 86 in the housing 42. 

48 of the actuator to the back frame 24 and seat frame 16 Each array of bearings comprises a retainer which 

respectively. The attachment of a first part 32 to the serves to retain individual bearing balls. It is these bear- 

recliner arm 34 of the seat frame comprises an eyelet 54 10 jag balls which provide rolling contact with the corre- 

formed at one end of a shaft 56 which extends along axis sponding race 78 and the corresponding end wall 64 or 

52. The eyelet 54 comprises a circular aperture 58 and £6 Q f the annular element 62. In this way, the bearing 

its attachment to the recliner arm 34 is made by a circu- balls serve to facilitate free rotation of the element 66 

lar pivot pin (not shown) being passed through the between the walls which axially capture it when the 

aperture 58 and a corresponding aperture in the recliner 15 mechanism is in an unlocked condition as shown in 

ft™ 3*- FIG. 4. In the unlocked condition, when axial forces are 

The shaft 56 is formed on its exterior surface with a app iied to the actuator 30, the threaded coupling be- 

threaded portion comprising a plurality of threads ex- ^ the shaft 56 and the annular element 62 enables 

tending in the helical fashion around the outside of the tnc dement 62 to rotate about the axis 52. This 

shaft over a significant portion of its length as illus- 20 m ^ ^^^0,, 0 f the first part 32 relative to 

trated. Tne shaft 56 is operatively coupled with a com- ^ .. WBCODd 39 ^ changing the distance between 

« * " annular element ^e pivot joint 36 and the pivot joint 48. 

62 (FIGS. 3 and 4). The annular element 62 has its th* cam lever 82 is a forked lever having two legs 88 

threaded portion 60 on its central bore which is concen- cxtcnding from a <x ntcr portion 90. The cam lever is 

tnc with the axis *2 In its preferred 7orm,element 62 is 25 forked t * ^ § c]eanmce for ^ shaft 56 to 

of a circular outside diameter wnh spaced axial end cxtcnd therethrough. The two legs 88 are each pivotally 

walls or end faces 6* and 66 disposed in planes at a nght mounted to fhc « by pivot joint 48. A pair 

"lie loJS* includes a bore 68 at the closed end of J bUs 92 > ^ * T ° f *J«&£ 
thehousmgfo^rmmgarec^70ofao^ameterlessthan 30 the cam lever, acts to bias the cam lever to *e locked 

that portion of the housing containing the annular ele- pos^n shown in FIG. 3. A control wire 94 * con- 

ment 62. The end cap 44 includes a cylindrical flange 72 n f ^ to the center portion 90, opposite *e pivot joint 

extendmgmto me ho^mg 42 forming a recess 74 within 48 from the bias spnng 92, and s^es to limit the rota- 

the end cap that is similat to the recess 70. hon *l * av ? ofthc Jever m the direction of rotation 

Disposed within each recess is a circular array of 33 bv ™ springs 92. . . * . 

bearings 76, an annular bearing race 78 and a yieldable The cam lever 82 has an irregular shaped cam surface 

resilient annular member 80. These members assist in * 7 ' The axial distance between the pivot joint 48 and the 

positioning the annular element 62 within the housing cam surface vanes depending upon the rotational posi- 

42. As illustrated, the yieldable resilient annular ele- tien of * hc cam lever. In the locked position of the cam 

ments 80 are in the form of spring washers sometimes 40 lcvcr » ^ **** between the pivot joint 48 and 

referred as Belleville washers. the cam surface 87 is greater than when the cam lever is 

Particular reference to FIG. 3, the end cap 44 is m the unlocked position shown in FIG. 4. As a result, in 

shown in a locked position in which it is forced into the the locked position, the end cap 44 is positioned further 

housing 42 by a cam lever 82, described in greater detail f™m the pivot joint 48 than in the unlatched position 

below. In the locked position of the end cap, the yielda- 45 thovm in FIG. 4. 

bly resilient annular elements 80 are both compressed to A hand operated control lever (not shown) is coupled 
the point that the end 84 of the cylindrical flange 72 to the control wire 94 in a conventional manner to pull 
contacts an outer annular portion Of the axial end wall on the wire 94 in the direction of the arrow 96 of FIG. 
66 of the annular element 62. Likewise, the shoulder 86 * to unlock the actuator 30. When the wire 94 is pulled, 
formed in the housing by smaller diameter bore 68, 50 the cam lever is rotated to the release position, enabling 
contacts an outer annular portion of the end wall 64 of the annular element 62 to spin. This enables adjustment 
the annular element 62. The friction between the two of the back frame 24 relative to the seat frame. Upon 
end walls 64 and 66 and the shoulder 86 and cylindrical release of the lever, the bias springs 92 will automati- 
flange 72 prevents rotation of the annular element 62 cally return the actuator to the locked position. During 
within the housing 42 about the axis 52. The mounting 55 • vehicle collision, if forces are applied to the seat back 
of the first part 32 to the recliner arm 34 prevents rota- in a direction to rotate the seat back forward, the shaft 
tion of the first part 32 about the axis 52 while the 56 will be placed in tension causing the annular element 
mounting of the second part 38 to the seat frame 16 62 to be forced against the shoulder 86 with a greater 
precludes rotation of the second part relative to the axis force than applied by the end cap and cam This in- 
52. Therefore, with the annular element 62 being pre- 60 creases the frictional force at that interface and thereby 
vented from rotating, the first and second parts of the increases the resistance to rotation of the annular ele- 
actuator 30 are fixed in position relative to one another ment 62 tending to "lock-up" the actuator during a 
which in turn fixes the back frame 2 in position relative period of high loading. If the seat back is loaded in the 
to the seat frame 16. opposite direction, placing the shaft 56 in compression, 
With reference to FIG. 4, the end cap 44 is shown in 65 the annular element 62 will be forced against the cylin* 
a release position in which it has been partially with- drical flange 72 thus increasing the friction at that inter- 
drawn from the open end of the housing 42. This has face and increasing the resistance to rotation of the 
been permitted by rotation of the cam lever 82 decreas- annular element. 
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The actuator can embody an inertia locking feature cam lever 82 is rotated about the pivot 48, releasing the 
by virtue of the construction which has already been frictiona] capture of the annular element 62 allowing the 
described. This would be particularly useful in the element to rotate and the seat frame 166 to move rela- 
event that inertia loads are encountered when the end tive to the base part 126. 

cap 44 is in a condition other than a fully locked condi- 5 The seat assembly would typically include a second 
tion. For example, if the mechanism is not fully locked actuator 30 mounted to a base frame 126 and seat frame 
and the vehicle is involved in a sudden deceleration, 1(6 at the opposite lateral side of the seat assembly. A 
such as panic braking or a collision, the application of second wire 94 can be coupled to the actuator 30 at the 
inertia forces arising out of the deceleration can be opposite side of the seat assembly and actuated by the 
effective to cause the element 62 to be urged anally 10 release lever il2 for simultaneous release of the two 
within its axial capture so that one of its end walls force- actuators 30. 

fully abuts the corresponding axial confining surface £4 An alternative embodiment of the actuator, is shown 
or 86, depending on the direction of inertia forces. in FIGS. 7-10 and designated generally as actuator 30c 
Hence, such inertia forces can be effective to lock ele- As before, identical components are given the same 
xnent 62 against rotation and thereby resist collapse or 15 reference numeral while modified components are 
extension of the actuator which might otherwise occur. given the same numeral with the suffix "c". The opera- 
Such inertia locking capability is created by a suitable tion of actuator 30c is the same as actuator 30 described 
selection of the yieldabihty of the annular elements 80 in detail, above. Actuator 30c includes an additional 
since they must yield to permit the inertia locking action secondary locking mechanism to prevent rotation of the 
to take place. 20 annular element 62c The secondary locking mechanism 

The actuator 30 is shown in a alternative installation requires that the actuator be used positioned with the 
for use as a recliner mechanism. The actuator 30 is in all axis 52 oriented vertically. 

respects identical to the actuator shown and described The secondary locking mechanism includes a pair of 
in FIGS. 1 through 4. It is the seat assembly itself that lock levers 116 and 118 rotatably mounted to the 
differs between the embodiment shown in FIGS. 1 25 mounting flanges 46 at the pivot joint 48. The locking 
through 4 and the embodiment shown in FIG. 5. Identi- levers 116 and 118 are forked so as to be positioned on 
cal elements are given the same reference numerals both sides of the shaft 56 as shown in FIG. 9. The lock- 
while elements that have been modified are given the ing levers 116 and 118 are generally C-shaped and are 
same reference numeral with the lower case "a" as a mounted at their upper ends at the pivot joint 48. The 
suffix. The back frame 240 is in the form of a closed 30 lower ends of the locking levers form pawl portions 120 
section beam 97 with the actuator 30 mounted within having a plurality of teeth 122. The housing 42c in- 
the beam. The beam 97 is used when a shoulder belt is eludes openings 124 on opposite sides adjacent to the 
mounted to the seat back to provide added strength to annular element 62c The pawl portions 120 of the two 
accommodate the belt loads. The two flanges 46 of the locking levers extend through the openings 124. 
actuator are pivotally mounted to the side walls 98 and 35 The annular clement 62c is provided with axiaDy 
100 of the beam 24a. The actuator 30 is mounted to the extending teeth 126 about its periphery which are enga- 
seat assembly with the first part 32 pivotally mounted to gable with the teeth 122 of the locking levers. The 
the seat frame 16a at the pivot joint 102 while the sec- forked arms 117 and 119 on the locking levers each 
ond part 38 of the actuator is mounted to the back frame include a downwardly projecting cam portion 128 
24a through the pivot joint 104. 40 which rests upon the top surface 130 of the end cap 44. 

With reference to FIG. 6, the infinitely variable actu- When the end cap is in the locked position as shown in 
ator 30 is shown in use as a seat adjuster to lock the seat FIG. 7, the end cap 44 is pushed away from the pivot 
in the fore and aft adjusted position. Components of the joint 48 a sufficient distance that the two locking levers, 
seat assembly in FIG. 6 identical to those in FIGS. 1-4 due to gravitational forces, are rotated to a position in 
are given the same reference numerals while those com- 45 which the teeth 122 of the locking levers engage the 
ponents that are similar to that disclosed in FIGS. 1-4 teeth 126 of the annular element 62c thus preventing 
are given the same reference numeral with the suffix rotation of the annular element, 
"b". In most respects, the actuator 30 of FIG. 6 is identi- When the end cap 44 is moved to an unlocked posi- 
cal to the actuator 30 in FIGS. 1-4. The fust part of the tion as shown in FIG. 8 upon rotation of the cam lever 
actuator 326 is a screw shaft 566 that is mounted at its 50 82, the top surface 130 of the end cap 44 exerts an up- 
two axial ends to the base member 126 through mount- ward force on the locking levers at the cam portions 
ing flanges 106 extending laterally from the base mem- 128. Due to the horizontal offset between the cam por- 
ber 126. Shaft 566 is not rotatable about the axis 52. The tions 128 and the pivot joint 48, this upward force 
second part 366 of the actuator is mounted to the seat causes a rotation of the locking levers 116 and 118 about 
frame 166 through a mounting flange 108. As in the 55 the pivot joint 48, withdra wing the pawl portions 120 of 
previous embodiments, the first part 326 is fixed from the locking. levers from the annular element 62c and out 
rotating about the axis 52. of engagement with the teeth 126 of the annular element 

The seat frame 166 is slidably mounted to the base 62c This frees the annular element 62c for rotation 
member 126 for fore and aft sliding motion in the direc- about the actuator axis 52 allowing the first part 32 of 
tion of arrow 110. With the base part 126 fixed to a 60 the actuator 30c to move relative; to the second part 
vehicle floor pan, movement of the seat frame 166 ac- 38c Upon release of the pawl wire 94 and return of the 
complishes fore and aft adjustment of the seat assembly cam lever 82 to the locked position, gravity will return 
within the motor vehicle. With the actuator 30 in a the locking levers 116 and 118 to engagement with the 
locked condition, the annular element 62 within the annular element 62c 

second part 386 is fixed from rotating and thereby pre- 65 A last embodiment of the actuator 30 is shown in 
vents movement of the seat frame 166 relative to the FIG. 11 designated generally as ML Like actuator 30c 
base part 126. When the wire 94 is pulled by rotation of actuator 304 is intended for use with the central axis 52 
the release lever 112 in the direction of arrow 114, the oriented vertically. Actuator ZOd includes a secondary 
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locking mechanism having a single locking lever 132. 
Locking lever 132 is generally C-shaped but is mounted 
at its center for rotation at the pivot joint 48 and has two 
pawl portions 1204 with teeth engagable with the teeth 
1264 of the annular element 624 The locking lever 132 5 
extends in opposite directions from the pivot joint 148 
with the pawl portions 1204 engagable on opposite sides 
of the annular element 624. 

In addition to being oriented vertically, the actuator 
304 should also be oriented with the locking lever 132 10 
extending in the direction of anticipated loading applied 
to the seat assembly into which the actuator 304 is in- 
stalled. The anticipated loading direction is indicated by 
the arrow 134. When used as a seat assembly recliner, 
the loading direction will be in the fore and aft direction 15 
Without any load being applied to the seat assembly, the 
locking lever 132 will be positioned with the two pawl 
portions 1204 spaced from the annular element 624. 
During loading in the direction of arrow 134, the inertia 
of the locking lever 132 will cause it to rotate in one 20 
direction or the other about the pivot joint 48. This will 
cause one of the two pawl portions 1204 to move into 
the housing 424 where the teeth of the pawl portion will 
engage the teeth 1264 of the annular element 624. The 
engagement between the teeth of the pawl portion and 25 
the annular element will prevent rotation of the annular 
element. 

Because the locking lever 132 is normally not in lock- 
ing engagement with the annular element 624, there is 
no need for the locking lever to rotate upon unlocking 30 
of the actuator 304 when the end cap 44 is raised to an 
unlocked position. Accordingly, there are no cam por- 
tions on the locking lever 132 similar to the cam por- 
tions 128 of the locking levers in the actuator 30c 

The seat assembly of the present invention includes a 35 
linear actuator used as either a recliner mechanism or a 
seat adjuster mechanism. The linear actuator operates 
by friction*] engagement with a spin nut to prevent the 
spin nut from rotating along a lead screw to hold the 
seat components in their adjusted positions. By using 40 
frictional engagement to prevent rotation of the spin 
nut, the actuator is made to lock-up upon axial loading 
by increasing the frictional forces acting on the spin nut 
and thus increasing its resistance to rotation. By provid- 
ing the actuator with a cam action release lever, the 45 
actuator can be released with the use of a simple pull 
cable in a manner well know in manually adjustable seat 
assemblies. 

It is to be understood that the invention is not limited 
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threads which extend in a helical fashion around 
the outside of said screw; 
a spin nut having a central bore with a complemen- 
tary threaded portion, said nut being threadably 
coupled to said screw and being axially movable 
along said screw in response to rotation of said spin 
nut about said axis, and said nut having axial end 
walls disposed in planes at a right angle to said 
central axis; 

a housing having two ends mounted to another of 
said base member, seat member and back member, 
and containing said spin nut therein, said housing 
having an end wall at one end with an inner face in 
confronting juxtaposition with one end wall of said 
nut and said housing being open at the other end; 
an end cap slidably disposed in said housing open end 
having an inner face in confronting juxtaposition to 
the other end wall of said spin nut to axially cap- 
ture said nut between said inner faces, said cap 
further having an outer face opposite said inner 
face, said end cap being axially slidable in said open 
end between a lock position in which said inner 
faces forcefully engage said end walls of said spin 
nut to prevent rotation of said spin nut about said 
central axis and a release position in which said 
inner faces do not engage said end wall thereby 
permitting said nut to rotate about said axis; 
bearing means within said housing to promote free 

rotation of said nut with respect to said screw; 
yieldable resilient means within said housing to urge 
said end cap to said release position and to urge 
said nut away from said inner faces whereby said 
nut is free to rotate; 
a cam rotatably mounted to said housing having a 
cam surface engaging said outer face of said cap, 
said cam having a first position in which said cam 
holds said end cap in opposition to said yieldable 
resilient means in said lock position of said end cap 
and said cam having a second position in which 
said end cap is allowed to be moved to said release 
position by said yieldable resilient means; 
bias means for urging said cam to said first position 
whereby said nut is frictionally held from rotation; 
and 

release means for rotating said cam in opposition to 
said bias means to said second position whereby 
said nut is permitted to rotate about said screw. 
2. The seat assembly of claim 1 wherein said lead 
screw ends are each attached to said base member and 



to the exact construction illustrated and described 50 said housing is attached to said seat member whereby 



above, but that various changes and modifications may 
be made without departing from the spirit and scope of 
the invention as defined in the following claims. 
We claim: 

1. An actuator for a motor vehicle seat assembly, said 55 
seat assembly having a base member for attachment to a 
motor vehicle, a seat member mounted to said base 
member for translation*] movement relative to said base 
member and a back member mounted to said seat mem- 
ber for rotation relative to said seat member, said actua- 60 
tor holding one of said seat member or back member in 
position relative to said base member or said seat mem- 
ber respectively, said actuator comprising: 

an elongated lead screw having a pair of ends and 



said actuator is operable as a seat adjuster to position 
said seat member upon said base member. 

3. The seat assembly of claim 1 further comprising: 
first pivotal attaching means for pivotally attaching 

one end of said lead screw to one of said seat mem- 
ber and said back member and having a first pivot 
axis normal to said central axis; and 
second pivotal attaching means for pivotally attach- 
ing said housing to the other of said seat member 
and said back member and having a second pivot 
axis normal to said central axis whereby said actua- 
tor is operable to rotatably position said back mem* 
ber relative to said seat member. 

4. The seat assembly of claim 3 wherein on end of said 



defining central linear axis of said actuator, said 65 lead screw is pivotally attached to said back member 
screw being attached to one of said base member, and said housing is pivotally attached to said seat mem- 
seat member and back member, said screw having ber whereby said actuator is operable to rotatably posi- 
a threaded portion comprising a plurality of tion said back member relative to said seat member. 
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5. The seat assembly of claim 4 wherein said central 14. The seat assembly of claim 13 wherein said lock- 
linear axis is oriented generally horizontal. ing arms are urged by gravity into engagement with 

6. The seat assembly of claim 3 wherein one end of said spin nut and farther comprising cam portions ex- 
said lead screw is pivotally attached to said seat member tending downward from said locking arms for engage- 
and said housing is pivotally attached to said back mem- 5 ment with the outer surface of said end cap, said cam 
bcr whereby said actuator is operable to rotatably post- portions being spaced horizontally from said second 
tion said back member relative to said seat member. pivotal attaching means whereby upon upward move* 

7. The seat assembly of claim 6 wherein said central ment of said end cap to said release position said end cap 
linear axis b oriented generally vertical applies a vertically upward force on said locking arms 

8. The seat assembly of c 1 *"" 3 wherein said cam is 10 to rotate said locking arms out of engagement with said 
rotatably attached to said housing by said second piv- &pi° nut. 

otal attachment means. 15. The seat assembly of claim 12 wherein said means 

9. The seat assembly of claim 8 wherein said cam is a for eng**"* said spin nut includes a single C-shaped 
forked member having a base portion extending radially lock levcr mounted at its center to said flanges by said 
relative to said second pivot axis to one side of said 13 8CCOnci pivotal attaching means, said lock lever having 
actuator and a pair of spaced parallel legs extending in two portions extending downwardly from said 
radially relative to said second pivot axis to the opposite t"** 6 P ivotal attachin S mc * m Md balanccd 
side of said actuator from the base portion of said cam, about said 3000116 P ivotaJ attaching means to leave said 
said legs each having axially protruding cam portions end portions spaced from said spin nut during static 
with edge surfaces engaging said outer face of said end 20 conditions and said lock lever being rotatable by inertia 

forces to move one of said end portions into engage- 

10. The seat assembly of claim 9 wherein said central mc * ^ "j d ?. ut > « d Portions mcluding 
axis extends between said spaced legs of said cam. extending locking teeth for engagement with 

11. Hie seat assembly of claim 8 further comprising a „ f^id spin nut andsaid spin nut mcluding complementary 
pair of flanges extending axially from the open end of 25 teeth abou its periphery to prevent rotation of 
saW housing and Z^c^y^BW^^tn^ said spin nut when engaged by said lock lever 

T V^^* . « ^ aiuiwiiiucui uicuu 16. In a seat assembly for a motor vehicle having a 
SiSflT 8M l ° m0Unt " Smg base member for attachment of said scat assemblT^ « 

anges. motor vehicle, a seat member mounted to said base 

12 The sea assembly of claim 1 further comprising: ^ fof translational m0VC ment: relative to said 

first pivotally attaching means for pivotally attaching ^ member m6 a ^ member mou nted to said seat 
a first end of said lead screw to said seat member member for rotational movement relative to said seat 
with said lead screw extending generally vertically memb cr, an actuator for holding two of said relatively 
upwardly from said first end; and movable members in position, said actuator comprising 

a second pivotal attaching means for pivotally attach- 33 ^ ^ ficcond mounted to oppositc mem bers 

ing said housing to said back member and wherein: of ^ relatively movable members, an annular element 
said spin nut has a circular outer periphery; defining an axis and being disposed in said second por- 

said housing comprises a tubular body with a cyhn- tion and havmg tramverse end faces at opposite axial 
dncal side wall parallel to said central axis, said cnds thereof, means axially capturing said element on 
tubular body being open at an upper end and hav- 40 ^ ^cond portion, said means axially capturing said 
ing an end wall at a lower end of said side wall, said clement comprising capturing portions which are rela- 
end wall having an aperture for said lead screw to tjvdy adjustable to one condition permitting said ele- 
pass therethrough, and a pair of mounting flanges ment to rotate about said axis relative to said first and 
extending axially upward from said tubular body at second portions of said actuator and to another condi- 
the open upper end of said side wall, said flanges 43 tion preventing such rotation, said element and said first 
being diametrically opposite one another and said portion of said actuator comprising an operative con- 
second pivotal attaching means connecting said nection between them which is effective, when said 
flanges to said back member to pivotally attach said capturing portions are in said one condition and axial 
housing, said cylindrical side wall further having a forces are concurrently applied to said actuator, to 
pair of diametrically opposite side wall openings 30 initiate rotation of said element about said relative 
therein adjacent said spin nut in said housing; and to said first and second portions of said actuator, and 
means pivotally mounted to said flanges at said sec- said rotation of said element is in turn effective to permit 
ond pivotal attaching means and movable through translation of said first portion relative to both said 
said side wall openings for engaging said spin nut to element and said second portion thereby to change the 
prevent said spin nut from rotating about said cen- 55 relative positions of said relatively movable members, 
tral axis. said capturing portions being disposed in confronting 

13. The seat assembly of claim 12 said means for juxtaposition to said end faces of said element and oper- 
engaging said spin nut includes a pair of C-shaped lock- able in said another condition to apply axial capturing 
ing arms having first ends pivotally mounted to said frictional forces against both said end faces great 
flanges by said second pivotal attaching means and 60 enough to prevent said element from rotating with re- 
second ends extending downwardly from said second spect to said first and second portions of said actuator in 
pivotal attaching means and through said side wall response to axially applied forces, bearing means and 
openings for engagement with said spin nut, said spin yieldable resilient means disposed in said second por- 
nut having a plurality of axially extending locking teeth tion, said bearing means being urged by said yieldable 
about the periphery of spin nut and said second ends of 63 resilient means to provide bearing support to promote 
said locking arms having complementary locking teeth free rotation of said element with respect to said first 
for engagement with said spin nut locking teeth to pre- and second portions when said capturing portions are in 
vent rotation of said spin nut. said one condition, said yieldable resilient means yield- 




ing when said capturing portions are in said another 
condition so as to allow said capturing portions to apply 
said axial capturing forces against said end faces to 
prevent said element from rotating with respect to said 
first and second portions; 
said capturing portions including a housing forming a 
recess within which said element is disposed and a 
housing cap covering said recess and being axially 
slidable relative to said housing, said cap having a 
first side being disposed in confronting juxtaposi- 
tion to one end face of said element to apply said 
capturing functional forces thereto and a second 
side opposite said first side and axially spaced 
therefrom, a cam mounted to said housing having a 



cam surface engaging said second side of said cap 
and said cam being movable to apply varying axi- 
ally forces to said cap second side to move said cap 
between a first position corresponding to said one 
5 condition of said capturing portions and a second 
position corresponding to said another condition of 
said capturing portions. 
17. The seat assembly of claim 16 further comprising 
pivotal attaching means for pivotally attaching said 
10 second portion to one of said relatively movable mem- 
bers and said pivotal attaching means further attaching 
said cam to said second portion for rotation of said cam 
relative to said second portion. 

• • • • • 
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